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ITDOESHTGO 

mmvmR." 



— Ch uck Yeager \ 

The car you drive represents a big investment 
So doesnl it moke sense to keep it running the way it was 
mode to run? 

With AC-Delco ports, 

They r m engineered la match the performance * equi remenfs of your 
oar. They don't just frt. They match. Dead on. 

Tm not the kind of guy to take chances. I want to know everything's the way ife 
supposed to be. Thaft why for mom ihan 40 years I've been using AC -Del CO ports, 
) wouldn't even think of messing with anything else. And if I don't want to lake 
chances, neither should you, 

Fbr the AC-Delco retailer neorest you, just give me a coll at 1-900- AC- DELCO. 
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CiENE/flftl MOTORS COflP OR ATI ON 



nC-DEUO. THEV DOOT JUST FIUHEV IMITtH, 
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N0.1--F0RD PICKUPS 



includes many popular 
VxIrHs'at no extra ensl. 
Sbei&kt equipment pack- 





first in sales:first with hi-tech 

FEATURES. FIRST IN VALUE. 



Ford lias Ixvn the 
f Hist -selling pickup lor 
El .straight years.’ And 
there's never been a 
belter time in buy one 
than right now! 

HICK TICK. 

First with rear And 
lock brakes last year. 
Rmi leads Chevy with 
multiple-port fuel injec- 
tion across 1 ire line, 
i ias presstirizi'd shi »eks 
for smooth ride. 



HIGH POWER. 

Ford pickups give 
you a bigger standard 
Six with 12", more 
inrune than Chevy 
V-Ss t tinge from the 
must powerful small 
gas V-H...to tile biggest 
diesel m any pickup! 

BIGGER PAYLOADS. 

'xx Rirds are built 
so l< mgh thal their 
payloads exceed Chev \ 
by up In f»Gfj lf>s.t 



MORE VALUE. 

Ibdav’s K-irg| wilh a 
Iransntission 



ages are also available 
on XIX lauiat talmvcjur 
XL and 1 tislom models. 
Add these same feu- 
I urns tf i ( ’lievy 5 speed 
m<xIe|s...;tiHl i heir piice 
is hundreds i if dollars 
higher than Fool 
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EDITOR’S NOTES 




□ S PART <rf the fact-gat her in# process for this month's installment 
nf our "Car Of The Future" series (page 66), Detroit Editor Jim 
Dunne and I had the opportunity to drive an experimental 19H7 
Corvette with an active suspension system at the General Motors Proving 
Grounds in Milford, Michigan, Engineers Ken Hanehett and Chris Fulton 
of the CPC Advanced Vehicle Engineering Group explained how it works. 
We first drove a stock F 87 Corvette coupe over a course that included 
bumps, cobblestones and a tremendous dip- We then repeated the course 
in the active suspension Corvette. The difference was truly incredible. 

In the stock Vette p we 
stormed the bulge in 
the road at 60 mph. De- 
spite cinching up my 
seatbelt and tucking 
my head into my shoul- 
ders, 1 still rammed my 
head against the roof as 
I crested the bump, lit 
the active suspension 
Corvette , just me live- 
ly * I cringed as l crest- 
eel the bump, bracing 
myself For the trip 
against the roof. As I 
Fufj&n, Oldham. Hammett and Dunne al Milford, hR the crest.. .nothing. 

The active suspension computer had automatically compensated for the 
wheel movement and we just coasted over. Later, on the high-speed 
banked oval, Fulton programmed the suspension to bank through the 
turns like a boat, instead of heeling through them as Kirs normally do. 
Through the same turns again, Fulton programmed the car to remain 
absolutely flat. Then once again, and we heeled through in conventional 
fashion. It was great fun. But the leaking hydraulic fluids, and whirrings 
and buzzings of various motors and servos in the active suspension car 
confirmed Ken Hanchett's assessment that a real- world active suspension 
system is still years away from production. P . - Never let it be said that 
Popular Mech anics editors aren't hands-on guvs. We could have writ- 
ten a desk-bound article on what it takes to make a pickuptruck stand up to 
the rigors of the worlds longest road — the Pan American Highway* which 
runs from the very tip of South America up to the northernmost point in 
Alaska. But that's just not our way. Instead. Outdoors Editor Joe Staxrupa 
teamed up with Gary Sowerby and Tim Cahill and literally attacked the 
road with a GMC Sierra pickup and a vengeance. The result is not only a 
terrific article on page 77 but a tie w entry in the Guinn ess Book Of World 
Records. Way to go guys! . . . W it h Super Bowl Sunday just day tf away a.* 
you read this,, football mania is running wild in our land. Since the stadium 
in San Diego holds only about 70 h 000 people, most of us will watch the 
greatest spectacle in sport on TV. The fact is, football has grown up nn 
television, and the way TV covers a game today bears about as much 
resemblance to the old days as Joe ft amath's style does to Joe Montana's. 
Electronic technology has taken over on the fieid, in the control truck and 
in the broadcast booth. And who better to explain today's TV wizardry 
than Frank Gifford, who uses that wizardry every Monday night anti w ill 
be using it on Super Bowl Sunday. Gifford, a former running back and wide 
receiver for the Giant*, has become one of tfc premier sports broadcaster* 
of our day. I think you'll find his tour of today's technology fascinating 
(page 70), * s * It p b hand to think of warm sun and blue water on Super Row I 
Sunday if you live in the frozen North. How- 
ever, if you're among about half of our read- 
ers who live in the southern part of the coun- 
try h you may even watch the game on your 
boat. And for the rest of us. we can dream 
about warmer climes and good boating days 
ahead. Our 1988 Boating Guide (page 8flj 
will start you off right. Til next time. 
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Ife the difference between 
somebody who’s playing around and 
somebody who knows what he’s doing. 

If you’re serious about the work you 
do, you! I appreciate the new Skii 6533 
Variable Speed Reversing Professional Drill. 

Like every Skil power tool, the 6533 was field tested by profes- 
sionals for over a year before it was introduced. 

The end result is a high performance %" drill you can trust to 
do the job— day in. day out year after year 

A professional drill that offers you a combination of power and 
feel preferred by the pirn 

Next time you’re at your hardware store or home center 
ask about the new Skil Pro Line of Professional 
Power Tools. 

If you're as good as you think you are, 
youll appreciate the difference. At Hanjware Slores 

and Home Centers 



Sfal Otr^Hvation, Subsadiaiy qj Emerson Electric Co., -ILWXi Wusl Peterson Avenue. Ch icjjjy. JL G0M6, O lUfiflSkU Com 

iI4£IJN*D* ■ 



LETTERS 





Bfurd-and-r^ftlce design u ideal 

R HAD been search- 
ing in vain for an ap- 
propriate fence to en- 
close our newly constrocted 
swimming pool, when your 
June ’87 issue arrived. We 
saw’ "First-Class Fence,, 11 
(page 98) and knew instantly 
that our search was over. IFs 
a great design and easy to 
build. We’ve received many 
compliment^ Thanks to PM 
and authors Gene and Beth 
Thompson . da v t w( h>d 

TERRE HAUTE, IN 

Photocopy of the fence story 
showing plana and dimen- 
sions, are available for $3 of 
PopuulR MECHANICS, Box 
1014 . Radio City Station, 
New York , NY MIDI 



Explosive 

Theory 

I enjoyed your article on the 
Titanic in December (page 
54). I remember reading 
about it in 1 & I 2 and have rear! 
everything about the ship 
since. 1 think the ok plosion in 
the coal bunker is unlikely, If 
it was a coal-gas explosion it 
would not concentrate on one 
spot and blow a 11 14- ft. 

hole in the hull against the 
weight of seawater on the 
outside. It would take a very 
high-powered explosive lo- 
cated at that spot to do it, A 
bomb, nitroglycerine or dy- 
namite, though, would do it. 
That's my sabotage theory, I 
wonder if there were any se- 



for enefo^ng the U/ood x poof. 

nous disagreements during 
construction of the ship. The 
sinking of Titanic could have 
been somebody's revenge, 
E.L. KLECKNER 
ROCKFORD, EL 

Not Just Cars 

You should know how T feel 
about your magazine. A 
friend has given me a PM 
subscription for the past doz- 
en years. Rut this year J con- 
sidered suggesting not con- 
tinuing this tradition. The 
reason? PM seemed to be di- 
rected more toward the ear 
bug than us dedicated wood- 
workers. Put then you come 
out with it fantastic special 
section: The "Woodworking 
Guide/ 1 page 95, Nov, '87! 
Thanks for changing my 
mind. The articles are good, 
instructions are clear, infor- 
mation is down to Earth, 
plans are readable and pro- 
jects are practical. i 
think HI keep on enjoying 
PM. D.C. MARTIN 

PHOENIX, A 2 



PM i how to project photew are 
th# hftirj b*st thing to having m 
master craftsman at your side. 



It’s difficult to go right to the 
source. So start with local 
Yellow Pages under “ Kitch- 
en " to find suppliers , Lum- 
beryards and home centers 
carry cabinet displays and 
can be goetd sources of infor- 
mation. Also, check your lo- 
cal newspaper ads in the 
home section. A sAoujnoom i,? 
an excellent place for getting a 
feet for the types of cabinets 
available, especially when 
you're just getting started on 
a remodeling design. 

Which Watch? 

As a serious recreational 
runner and marathoner, I 
read with interest your arti- 
cle on sport-tech watches 
( ,J Best Of Times/' page 54, 
Sept. W), Especially suited 
for rigorous athletic use, and 
affordable are CasLoS and 
Seikos. I've always thought 
of running as a spurt that can 
be pursued inexpensively. 

LEO UZYCH 
WALLINGFORD, PA 

I'm one of those watch freaks 
always looking for the latest 
on the market. 1 do a lot of 
windsurfing, sailing and wa- 
Lersports and need a depend- 
able sLup watch. You neglect- 
ed to mention two of my 
favorites: The Seiko 100 
( LCD) Sports Chronograph 
(similar to the Training Tim- 
er in your article) has served 
me well for the past five 
years in ail Lyjies of weather 
with the same battery. And, 



Perfect Poolside Fence 



Eye Of The 
Beholder 



while in Switzerland 12 years 
ago, 1 bought a Tudor Sub- 
mariner, which is made by 
Rolex and is identical to the 
Rolex Submariner (with the 
same features sts the Sea- 
Dweller minus the helium 
valve) and it is by far the best 
all-around spuria watch 1 
have owned. If you can find 
one in the U.S., they're a bar- 
gain at $650. JUSEE’H DEN NCI 
MIAMI, EL 

4ws Simplified 

Funny as he is „ Jackie Mason 
describing how 4- wheel 
Steering works is not exactly 
the Great Communicator. fit 
take your Assistant Auto 
Editor Mike Allen whose de- 
scription of Mazda's 526 
speed -sen sit I ve arrange- 
ment w ! as dear and concise 
("Mazda 626/MX-6, First- 
hand Report/ 1 page 120, Oct. 
'87). The next best feature in 
your super October newnzar 
ifisue was the description of 



Oct. 87: Stories about Mazda's 
4wi and active suspension. 

Lincoln Continental's active 
suspension system ("Engi- 
neering The New Cars/ 1 
page 185). Four-wheel steer- 
ing and active suspension are 
two features J wish were on 
our future-styled Sable. 

MARGE ELKIN 
NEW YORK. NY 

Readers who missed our de- 
scription of the mechanical 
4ws system on Honda's 1988 
Prelude can get the whole sto- 
ry technical in “Freewheel- 
ingrpageZQ.SepL '87. m 



The BMW Zl roadster {“Im- 
port:*/ 1 page 14, Dec. '87) is 
certifiably ugly. Despite its 
speed, inconspicuous roll- 
over bar and fade-proof plas- 
tic skin, [’ll pass on this ugly 
duckling. rh i a n M* :k a v 

BRANDON, FL 

Kitchen Cabinets 



Our kitchen is due for a re- 
mixlclmg ("Kitchen Kudos/' 
pap 75, Oct- '87) and I'd like 
a list of cabinet manufactur- 
ers . ROG ER R . CH E N AULT 
RRIARCLIFF MANOR, NY 
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THE NAME 
SAYS 
IT ALL. 



A name that says here’s a tool drop forged of highest grad© 
steel. Precision machined Beautiful high polish finish. 
CHANGE ILGCK BLUEm plastic comloii grips. A name that 
assures you top quality in every detail CHAMNELLOCK 




© 1988 CHANNELLGCK r INC ■ Meadville. PA 16335 ■ Send for free catalog 




IT MEANS 
THE PRODUCT 
HAS BEEN 
FEATURED IN PM 



WATCH FOR 
THIS MARK 
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IMPORTS 




Cam/#rtible version jhpwi 

family t tserriblrfricc to ihe 
current Volant*. 



New «. 

Aston Martin 



□ AMES Bond i> for- 
ever — evftn though 
wcA'o seen so v [thI 
actors come and go since 
31H3P. Now it's time for anoth- 
er legend— the Aston Martin 
model made famous as the in- 
destructible Bondmobile— to 
gel a fresh fare. The 19-year- 



Saab 9000; Soon, A Notch back 

A new notchback version of Saab + s big 90( II goes on sale in 
Europe ill is spring. For us, the more formal— and stiffer 
priced — CD, with it^ lftCkhp h 16- valve, 2-liter, turbo Four, 
will be an ‘8S model. With willing pcjwerplart and huge in teri* 
or, this sedan js sure to be praised for its vroom. 



CP ladan wUJ bet nine luxurious flagship of Sdab s 9000 series. 



Pure Joy Ride: Mazda Transforms 323 With 1 6 Valves, Turbo And 4wd 

Among members of the air per cylinder. Fill those four ning tires in the rain, Accel- fog the GTX* you'll find that 

species, clawing ahead on all lungs by adding an inter- emtkmoflhe2fiOD-paund^3 turbo lag is nature's way of 

fours is I he highest form of cooled turbocharger to the is all grip anti go. And we preventing whiplash, 

evolution. Full-time 4- wheel | respiratory system, and the even appreciated the "gel- it really is a jungle out 

drive is w r hat gives Mazda's result is an engine and drive- ready!" time that is usually there, but in the highly e* 

1988 383 GTX its fantastic train that are fit to survive considered a turbocharger 1 a voived 323 GTX you'll leave 

footi ngr Natural selection for whatever you or the road can built-in di^iikiutfj^i' Driv- sli the monkeys behind, m 



S 13,000 GTX has E-;^ differ- 
ent lal lock, and 4-wtwei db& 



Alloy wheels. 105,'fcORl 4 radlals, dual rear spo-IJerc atm Included 



BY BfLL HARTFORD 
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aoRp OfUrton 



Designed 

without the coil , or the hisssss! 

The new Cobra cordless phones 
are unlike anything you've seen or 
heard before. 

With sleek, European styles and 
colors. Plus curved, comfortable 

handsets. 

And terrific features. Like digital 
security coding end e*c/Lr5i(re 
Clear Call Circuitry, for maximum 
performance and clear voice 
reproduction. 

Plus lots of exclusive new 
user-friendly features. Like a holt 
button that's accessible from the 
handset or base. A 3-position 
volume control to amplify call* 
voices . And Cobra's great roo> 
monitor feature. 

Look tor Cobra s great 
stylish cordless phones. PluSj 
Cobra s tea utitut new co 
phones and answering sy$. 

For the dealer nearest you, di I 
t-BOO-COBfiA 22. 

See the Cobras people lovM 
Jo handle. 



* V v - * 

5) C*Qb r a: 1 

DYNASCAN CQFtAQRAJlQH * 



■ A 




It’s li great way rn tin J 
yourself. 

Whether y< lu’re in field 
training, or in a helicopter 
skimming tree tups at 90 miles 
iin hour or building .1 bridge, 
the Army Reserve gives yt m a 
chance to spend .1 weekend 
doing something nut of the 
ordinary. 

You’ll usually serve one 
weekend a rru >nth and two 
weeks 11 year with a Reserve 
un it nearby. Wll make gt*sl 
friends, Farni gins,! pay and 
benefits. It you quality, you can 
learn a valuable ■'kill in elec- 
tronics. auromoTive repair or in 



hundreds ot ot her occupational 
fields, depending on the needs 
of your local unit. 

Sr's solid experience which 
could help you advance in any 
career you choose. 

Il you're in high school i>r 
college, the Army Reserve can 
offer you a variety 1 if educa- 
tional iind financial assistance 
programs you may qualify tor. 
With benefits that won’t disap- 
pear when the weekend is over. 

Interested' llilk to your 
local Army Reserve recruiter 
ttulav. CV Col I, t« ill -tree, 

1 - 800 -USA-ARMY. 

BE ALL YOU CAN BE. 



ARMY 

RESERVE 



, 









TECH 

UPDATE 



FEBRUARY 1988 




First Medical Accelerator To Zap Tumors With Protons 



PATHS OF PROTON BEAMS 



ffotatJng liwenmt gantry sys- 
tem [above] enables beam to Ir- 
radiate any part at the body. 
Magnet k imaging {fight] shown 
minimised radiation dose to siur- 
rounding tissue from proton 
beam compared to X-rayi Vacu- 
um pipes transport protons to 
treatment rooms jbeJow]. 



^rCEUB.'iTOF 



njpcic* 



LOMA LINDA, CA— 

B Y 1300 a beam of pro- 
tons wOl deliver tu- 
mor-killing energy tu 
patients at Luma Linda Uni- 
versity Medical Center. 

To date, mure than 6000 
cancer patients have benefit- 
ltd from proton-beam thera- 
py ut accelerators built origi- 
nally for particle physics 
experiments. The Lomu Lin- 
da facility will have two key 
advantages; the ability to 
customize the protons' ener- 
gy for therapeutic use and a 
rle&ign enabling irradiation of 
any part of the body. 

Proton beams seem tailor- 
made for cancer therapy. 
Conventional radiation ther- 
apy uses X-rays r which de- 
posit energy m they move 
through the body toward and 
beyond the tumor, wasting 
energy and damaging 
healthy tissues. hi contrast, 
protons — positively charged 
tfubalurn fa? partic ks — on ly 

deliver their energy when 
they are slowed down enough 
by collisions with atoms in 
the body. Sn by controlling 
the initial velocity of the 
beam, a radiologist can pin- 
point the spot whore the pro- 
tuns unleash their coil-killing 
energy* 

In the Luma Linda setup , a 
synchrotron will accelerate 
and store the protons. The 
uutgwng stream of protons 
will split into five beam.*— 
one for calibration and four 
for treatment* 

Combined with advanced 
imaging techniques, protein* 
beam therapy has the poten- 
tial to revolutionise radiation 
Lherapy, 

Editor. 7rm Cole 
Aitlaar* Gmpy T Ptipr 
CofititfHjICVi ttuftOam. 
loUi Efjfiirvgr-f. Mike Fillon. 

Nicfc Nichoh Bii< Slum. EtabwS SDdcr 
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THE 

BEST-BUILT 
TRUCKS 
IN THE WORLD. 

CM SETS STANDARD FOR FULL-SIZE PICKUPS 



The old measure of quality was the num- 
ber of customer complaints. GM truck 
builders have a new, tougher, more reli- 
able standard, one that has a genuine 
payoff to our customers: How the truck 
is built. 

GM’s 1988 Chevrolet and GMC Sierra 
pickup trucks are the first completely new, 
re-designed and re-engineered full-size 
pickups from any company in this decade, 

There is a new. personal involvement 
of GIVI people working together to meet 
our customers' needs with world-class 
quality as their objective. GM teamwork 
and technology are producing trucks 
at a level of manufacturing excellence 
nobody has seen before. 

Engineers from our Truck and Bus 
Group, working with GM’s Hughes 
Aircraft subsidiary, have developed 
systems which helped make the plants 
where these trucks are built models 
for the world. They’re the all-new 
Fort Wayne, Indiana, plant and 
the completely rebuilt plants at 
Pontiac, Michigan, and Oshawa, 

Ontario, 



In these plants one of the most 
sophisticated electronic tools in the 
world— called MAP (Manufacturing 
Automation Protocol) and developed 
with the help of EDS, another GM 
subsidiary-integrates the processes 
that permit consistent and precise 
manufacturing. 

How can we say these are the best- 
built trucks in the world? By comparing 
how they are built: Assembly tolerances 
are consistently held at plus or minus 
half a millimeter assuring a near-perfect 
body on every truck. Most structural 
steel and all exterior sheet metal, except 
the roof, is two-sided galvanized. Anti- 
corrosion phosphate is applied to each 
truck by immersion, guaranteeing com 
plete coverage The base coat/dear coat 
paint application is totally automated 
for consistent quality control. 

The Chevrolet and GMC Sierra full- 
size pickups are another triumph of team- 
work and technology. At GM, 
teamwork and technology are 
multiplying the power of 
people to serve GM customers. 




THE VISION 
IS PAYING OFF. 






A 600-a-mp rorth guided toy robot vEiion rystem 



TECH 

yppATt; 

Robot Welding 
With Vision 

AB1NDG0N. ENGLAND 
— Robt it it v isiu i i-giiif lance 
sterns For welding nre usu- 
ally restricted to light indus- 
trial environmfints. New a 
British company called Meta 
Machines Ltd. has ini no 
ducetl a vi sum' guided system 
that il claims can withstand 
the heal and airborne dirt of 
high-current Welding, 

An integral coaling unit 
prevents overheating of the 
camera anil associated elec- 
tronic* t hut make up the sen- 
sor. Shielding idsu contrib- 



utes to cooling and keeps the 
optical window clear. The 
sensor is small enough to n|v 
orate in tight wram. 

The sensor guides the ro- 
bot welder to the correct po- 
sition and continuously mnfiL 
tors the weld, modifying the 



welding paramelei^ tu suit 
the joint. The Meta Torch's 
software allows the system 
to adapt to complex joint 
shapes and multipass weld- 
ing. The system ran be tai- 
lored for work such as ship- 
building and const ruction. 



Liquid Coal 

MORGANTOWN. WV 
—The coal-fired locomotive 
coyJd return to America's 
railroads. However, the coal 
would come in a fine slurry* 
o burned direct ty by a s pec tally 
9 designed gas turbine engine, 
Sj A coal gasification plant 
^ wouldn't be needed la con- 
* vert the coal to the gaseous 
| fuel normally used by a gas 
£ turbine. General Electric 
g hopes to have the first tur- 
^ bint engine ready for testing 
5 by 1 . ifi t can d e vd i ip cum- 




Powdered coal li suspended. 

bullion chambers and fuel in- 
jectors that can handle the 
reconstituted material. 

Surveillance 
Under The Sea 

LONDON, ENGLAND 
—Underwater security is 
the a i m of this sonar unit, dth 
veloped by Plessey Naval 
Systems 

Sei idi ng sonar pi ngs over a 
15FP detection arc > the sensor 
can use p&LEeim-reeogitition 
software to distinguish b 
swimmer at (300 yards and a 
small vehicle — such as a bnt- 
tom-erawing submersible nr 
a midget submari ne— at 1000 
yards. A network of such 
units could defend harbors, 
offshore oil platforms, naval 
bases or coastal nuclear 
plants aga i ml potential sabo- 
teurs. 




Underwater walctier. 



B-f B Simulator With State-Of-The-Art Graphics 







Trainee* practice serial refueling Jn g- 1 & ilmdator. 

HUNTSVILLE, AL— Boeing Aerospace Co. 
is developing a full-mtesion simulator lor fhe 
B- 1 B. The trainer features &u per- realistic 
computer images generated by several 
tons of computer hardware To a pilot 
trainee in the simulator cockpit, the world 
Shown m h*s "window changes 30 times a 
s&cond. The window" 15 h huge prO|&clion 
screen containing 1 , 5 million pixels. Real- 
world information provided by the Defense 
Mapping Agency includes terrain elevation 
grid maps; and features Such as rivers, 
lawns and roads Boeing's computer repro- 



duction ol real -wo rid details reduces ob- 
jects lo constructions of many small trian- 
gles rather than lower mullisided polygons. 

Although |ho system can simulate world- 
wide Might, trainees are restricted lo a 
3flOOOO-*q.HTilte region ol the Uniied 
States. It also simulates aerial refueling ol 
the B-10— a hcklish procedure shat takes 
many man-hours of inflight training. 

In the luture, Boeing wants lo be able to 
shrink the hardware down to fit into an on- 
board aircraft system, lo give pilots an ad- 
vance look as their target ?ones 



POPULAR MECHANICS ■ FEflfiUARY I 9SB 



16 



LONDON KfUfiB ^ PVlCE PHOTO L.K NCftM B 






CB II. DO p 



We’ve done the troubleshooting 
to make your repair jobs easier. 



The new FIX IT YOURSELF series 
from TIME-LIFE BOOKS, Lhr experts 
Who've sold over BO million how -to 
books, makes It easier to fix things 
around the house from start to 
finish- First, problems are easier to 
diagnose, because unique Troublc- 
shooting Guides in each volume list 
symptoms ami possible causes and 
lead you to the right solutions. 

Then, detailed exploded diagrams 
point out where each part belongs 
and how 
thrall 
work to- 

f Ther 
nd clear, 
step-by-step 
Instructions 
and Illustra- 
tions show 
you how to 
make ytmr 
repairs. 

\bu’re Lokl which tools vou'lL need. 
Even how to handle an emergency 
This depth of detail fletslhe FIX rr 
YOURSELF series apart from other 
do-it-yourself books. Ybull save time, 
energy and money because youll 
know what Lo taped every step of 
the wgw. And be able to solve new 1 and 
difficult repair problems as confi- 
dently as a pm 

With FIX IT YOURSELF you can 
repair a washing machine. Rewire a 
lamp. Shore up a sagging ceiling 
Repair a drywal] panel, Rehang a 
door. And much, much more. Inside 
and outside the house. 




H nw Eg 9 *™fi lne 

mictil ne snuMxr aMCrrafy. 
Irwn Hapr A^Nonces- 



Try the first volume. Major 
Appliances, free for IS days. When 
you decide to keep 1L. pay only 512.99 
[S16 l 99 In Canada], plus shipping 
and handling. Then, about every 
other month. irtJuTI receive another 
FIX IT YOURSELF book on the same 
free. 15-dav trial h^sls Books like 
Kitchen A Bathroom Plumbing. 
Ughting Jk Electricity, Basic Car 
Cam and Walls, Ceil trips and 

. Keep only those you 
want. Cancel anytime with no 
obligation. 

To receive your copy of Major 
Appliances, mail the attached reply 
cam today. 




Lirflr. cr^AJ-Ckur UJuWffllkJilR Utad tfSu Ihruy^i 
rcp*k Jotta M£p by«rfk 




MAJOR 

APPLIANCES 




FIX IT YOURSELF for 19 days 
TIME _ FREE 

i ■ ijj IF cud L*mJ*»JiuL mjUJiliSi coupon t& 
1111 ^ HME-UFE ffodfci HC. 

IOWV ®ZxC-&QE&KltiiiM*\d.VAZ22Glr20tt 
VE& UnJtaf 

ruwn!jwin>n rrv imjwfvcdwi In PlX ft YOUnsEU 1 " 



stBfcl t\vt pjtol ft Whittle* uJ>dri UVL Lcrms 
dacrlJbeiJ In thla-ad. 



ramp 



DflBETl'9 



*dd!TW 




Apt 


Cfty 


Semjcqt 




^3 or 


Waviest 




n»rala»d* 


U ontan iubieri m ucranl FTfe- t* ubfact iL-chAn#*. 
E HB7 rvuUfe Ehjf:oj. bic . Rx hnhU'd T-ft 
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New from Time-Life Books! FIX IT YOURSELF 




KABFM BCTtfWM FttQTQ 
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Energy Water 

KEAHOLE POlNT.Hl 
— Inside the miwM Argumie 
Lab pbinL, warm ftea^skirf^ce 
water enters a low-pressure 
chamber where it dashes to 
steam. The steam drives 4 
turbine generating electric- 
ity, then condenses into frsfih 
water after cooling with cold 
water pumped from a half- 
mile undersea. 




Ocean Thermal -energy plant. 




StreeiJamp powered by the sum. 



Sun Light 

VIENNA, AUSTRIA 
— During the day s solar cells 
convert suuligbL to electric- 
ity that Lh stored in a battery. 
Built-in f-lecLrnnies control 
the power .supply to the fine- 
rcHCont street la m p and regu- 
late the charging and dis- 
charging of the battery. 
Developed by Poly air 

Product Design p Polygon 
street lighting negates the 
need for circuit lines and 
transformers as it runs inde- 
pendently of public electric- 
ity. The lamps can also be 
turned on by a remote-con- 
trol radio signal. The battery 
has a 4-night capacity in case 
of solar-cell breakdown. 



Laser To Test SDI Materials 



WK KJHT-PATTERWO W 
APR, OH— It will he the 
mo£t powerful laser ever 
built for testing Department 
or Defense materials. Its ex- 
pected to be up and running 
by summer of 1988, 
Researchers at the Laser 
Hardened Materials Evalua- 
tion Laboratory tLHMFLJ 
will fire the laser at vehicle 
skins and structural compo- 
nents that could be used on 
space launch vehicles that 
figure into the Strategic De- 
fend Initiative. A mixture of 
carbon dioxide, helium and 
nitrogen will give off the pho- 
tons that mirrors will focus 



into a laser beam. LHMEL 
personnel have used a less 
powerful laser for over lb 
years tu test Air Force mate- 
ruils. The new equipment, 
however* will provide n look 
at how intense laser power 
affects electronic cumpo- 
nents and overall engineer' 
ing of a Hpace vehicle. The 
new facility will feature 
equipment to test parts un- 
der both ambient air and vac- 
uum conditions. Actirex 
Carp,, contracted to build 
the new laser, haa been able 
to cannibalize parts from the 
old laser, saving the Air 
Force over $7.5 mill sun. 




Huge vacuum chamber wHP dear air out of LHMEL laser cavity. 




frenhle maneuven down stain In Jenulem i Old Oty. 



High-Stepping Fire Engine 

JERUSALEM. ISRAEL — Until recently. Firefighters here 
were nearly helpless when fires started in the labyrinth Ic, 
densely populated Old City. Conventional firefighting equip- 
ment could not turn the narrow corners or maneuver up or 
down multilevel stone streets, which were designed for chari- 
ots and myle-carts 2000 years ago. 

A unique fire engine that can climb slippery steps and turn 
circles sideways like a circus pony has changed all that. The 
T rankle, named for its West German manufacturer, is a bright 
red engine only 5 ft. wide, 13ft. lDngand7ft high, Despite its 
small size, the engine is no toy — it carries 290 gallons of 
water, 295 It. ol hoses, air tanks, ropes, gloves, hats and 
break-in equipment. Sophisticated hydraulic equipment can 
be operated from the Trenkfe while it mo ves with alacrity over 
rough, hard or soft terrain, moving backward, forward or side- 
ways al a fisted rate with or without a driver, lls turning radius 
is only B’/a ft. and whan necessary, the top part of the engine 
lifts off to be picked up by a firefighting helicopter. Sliding 
blinds lhat can be opened fn Ihe narrowest mews replace 
conventional doors. 

The T rankle was created alter a nearly tragic blaze in the 
Jewish Quarter. A young woman had to rescue her Ihrea 
small children and octogenarian grandmother because the 
firefighters were stuck in an alleyway A team d reamed up the 
ideal fire engine for Jerusalem and asked T renkie to eng ineer 
and manufacture It. Only after receiving the fire engine did 
they realize lhat, in addition to Hs role in the Old City, Ihe small 
versatile engine was effective In fighting forest fires amid 
rows of young saplings and in repelling terrorist attacks. 
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The Officially 
Authorized Model 




FkiM nsuil h\ l-Vhniun 2^, l'W( 



Of America’s 
Greatest Luxury Car 



Handcrafted of 136 separate puns* 

I land- Assembled, hund-pollshed and 
sent lo you ready fur display. 



In the Iih H a custom-built 
Duesenberg was she American 
luxury car preferred by the rich 
and famous. 

And now Franklin Mint Precision 
Models has re-created the greatest 
“Duesy " of them all — the 1930 
Ducsenberg J Derham Tours ler. 

Ofli Li ally authorized by the Heritage 
Plantation of Sandwich Antique 
Automobile Museum on Cape Cod 
where an original is maintained in 
perfect order. 

The exceptional detailing requires 
136 separate components. \ 

Beautifully painted. . . (rimmed in 
real chrome . . .and hund-polished. 

The wheels and steering are fully 
operable. The seats have the right 
degree of "give,** The white top 
easily snaps on and off. And the 
hood and doors open and close. 

Priced at £120 and not available 
in Any store. * 



Frjiiklni Mint Flffdvon Mitels 
Fi an kiln Cc nit 1 1 . Fen ih> I v 4in-i I '*■ F 

Send me Ihe JVJO Duotnberj* 3 LJeiliiim Tnurnter, crafted ril ihe-yjsl 
niel.il LompiHiejit:- fully jumbled .md rujdy fur Ji -.pi j> . t n^d -ml' niJ mi 
m^ney tuw Pnnr In shipmenl i*l! id> impurtESil tmsdrfl. I 1 1 Shir 

lulled I "nr ii ik'puMl nl Wl * Mid. ale a -hipimm foe eEm h.il;L|iL:ie in |h w 
mnru h ly installment*. uf sv>. * * wh vfm * . ^ un™ m . 



S^FLilLlU- 

■ < i mm *" •' i f t tp a H#Td.., ■ 



^l»»F <"»™r FblUL ■> 

Aiidres^i 



flu. Slate, Zip 
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The 1930 Duesenberg J DerhamToiirster 







TECH 

UPDATE 



Fitness 
In Space 

MOFFETT FIELD, CA 
—In a study at NASA's 
Amts Research Center, 11 
vrj] umteer suhj eels we n » kept 
for SO days in beds slightly 
tilted to simulate weightless- 
Researchers sent 10 to 
12 miiliamps of electricity 



Heavy Launcher: Unmanned But Reusable 



Siuttie-C could put pjyloifdt up to t SO, MO pounds in orbit. 



WASHINGTON. DC— NASA is considering a 
heavy ‘hit launch vehicle (HLLV) lhat will 
complement, nol replace, the Space Shuttle 
The focus is whether such a vehicle could be 
cost-etfective for assembling the Space Sta- 
tion. Why the need tor such a vehicle? NASA 
believes the reusable HLLV (tentatively 
called ihe Shutne-C for cargo) wifi enable in- 
creased payloads, prove highly reliable, and 
save money. 

An HLLV would also (me the Space Shuttle 
from launching satellites and allow il to per- 
form increased work in science areas. 

One way NASA beheves the HLLV could 
save money is by using some of the existing 
Shuttle systems such as solid rocket boost- 
ers. engines, external fuel tank and existing 



launch facilities Being unmanned. Ihere 
would be less thermal protection, also saving 
money and weight. Also, wilhout life-support 
systems it could deliver a bigger payload. 

Rockwell Internationals idea ol a HLLV 
has a cargo bay 1 5 ft longer than Ihe Shuttle 
cargo bay. Rockwell believes the HLLV "glid- 
er' 1 would weigh 80.000 to 90,000 pounds as 
opposed to the Shuttle ' arbiter with a land- 
ing weight of about 200.000 pounds. 

The results of Ihe study will be added to Ihe 
other study already underway for an HLLV 
known as Ihe Advanced Launch System 
(AL S i Led by the Ai r Force with NASA partic- 
ipation the ALS study is concentrating on 
systems incorporating advanced technol- 
ogies instead of the Shutllo-C. 



TORRANCE. CA— A now 
(jen c ration or turbochargers 



Vanes open and close, 
respond trig IO cfectronk 
ilgria ii from engine 



developed by Garretl Autiv- 
motive features a series of 
vanes around the exhaust- 
driven turbine wheel. 

Initially, Ihe vanes are 
wide open fur a split second 
to fill the turbo chamber with 
hot exhaust gapes. At low 
rpm, the vanes close almost 
completely, taking ihe small 
volume of exhaust available 
and greatly increasing iU ve- 
locity as it hiLs ihe turbine. 
As rpm increases, rather 
than using u pop-off valve to 
prevent engine overload, the 
vanes open wider to let ex- 
haunt gas into the turbo 
chamber more freely. The re* 
Hull is a significant drop in 
initial turbo lag at low rpm. 



Sparking nunc lei Into itape, 

surging into the subjects' 
various leg muscles. 

The experiment showed 
Lhat electromyal stimulation 
keeps legs strong in weight* 
less conditions and prevents 
calcium anil fluid Iosb, The 
outcome could be a tcotanl- 
type Kpacesint designer] with 
an electrical connection. 



Atomic Timer 



Lag-Free 
Turbo Boost 



Portable sEjperprctise dock. 



DENVER. CO — Developed 
by Ball Aerospace, this* Im- 
pound suitcase-sized time- 
keeper is accurate to one biE- 
lirmlh uf a second per day. 

New microwave Lecrhtlol- 
ugy makes unnecessary the 
huge eli umbers nf excited hy- 
drogen atoms in conventional 
atomic clocks. 

That means the Ball dock 
ia Eight enough to go wherev- 
er precision timekeeping is 
needed— such as orbiting 
navigation satellites or radio 
telescopes. 
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16 m. far ! T.2 mg, nice nine sir. 
per cityfl wire by FTC mathoit 



Real people 
want real taste. 

Winston. 





NOW THE MOST ADVANCED 

V6 ENGINE M ANY 
COMPACT 4x4. 










NO OTHER COMPACT 4x4 Cl 
THE TOYOTA V6. 

Now you can haveVG horse pow 
VB torque, and Toyota quality all in 
one spectacular machine: the 1388 
Toyota 4x4. 

Available in every Toyota 4x4 
Truck, from Standard Bed to 
Xtracab SR5 to 4 Runner, the all 
new VG is pure power. Stand on 
it, feel the strength of 145 horse- 
power and 100 ft- lbs of hard- 
charging torque. No other compact 
VG can outperform it, on the pave- 
ment or in the dirt And none of 
them can outshine theToyota 4x4 s 



rugged good looks. 

What a combination: VG power 
Toyota Hi-Trac independent front 



3.C-LITER.145-HP 

suspension, high running ground 
clearance, and the quality that made 
ToyotaTrucks the most reliable com- 
pact 4x4 trucks sold in the U S * Drive 
the 1988 Toyota 4x4 VG, a powerful 
new addition to thell selling line of 
compact 4x4's in America ” Now 
the balance of power shifts to you 

Get More From Life... Buckle Up! 




TECH 



UPDATE 



Megamagnets 

For Fusion 



OAK RIDGE, TN— Re- 
Fiearchers at Oak Ridge Na- 
tional Laboratory have set a 
new world record for field 
strength in large sujiercun- 
ducting magnets. Hie 404cm 
magnetic cults put out a mag’ 
netic field equal to lBO p OOO 
times the Earth's natural 
field. The force on each coil 
reached more than &CHW tons. 

Though similar forces have 
been achieved in smaller 
magnets, it's a challenge to 
build a large magnet that can 
withstand such forces. Cotn- 




20-n^tall superconducting coll. 

merdal fusion plants will 
reed large powerful magnets 
Lo keep the millionniegree 
hydrogen plasma from the 
reactor vessel walla. Cooling 
the coils to superconducting 
temperatures ensures that 
they consume little electrici- 
ty — important for efficient 
power. 





Computer Realism 



ITHACA, NY— Depicting 
the interplay oi light, shad- 
ow and texture In a simulat- 
ed scene was (he aim of 
computer graphic research- 
ers at Cornell University 
They firsl used the ray 
tracing technique to calcu- 
late the path 
bouncing off 
arriving ai a viewer's eye 
Ray tracing is good lor ren- 
dering how shiny surfaces 
are seen from a selected 
point of view 
The second technique, 
radios ity. computes the bal- 
ance of colors on a surface 
that result from light reflect- 
ing off surrounding sur- 
faces, Radiosity cannot 
handle shiny surfaces be- 
cause the color of such a 



Verme«f -Inspired subtlctiei. 



surface changes if the view- 
er's position shills. 

&y combining the two 
techniques, they've achieved 
l == l of realism The 
at approach allows archi- 
tects and stage Set design- 
ers to look al their works be- 
fore they are built. 



Microbe Electricity 



LONDON, ENGLAND 
—At King's College, a proto- 
type microbial fuel cell can 
power a digital dock for a 
year. The key ingredient k 
sugar. Inside the fuel eel), 
microbes arc breaking down 
t he sugar molecules for ener- 
gy. Sugar metabolism in- 
volves the transfer of elec- 
trons from molecule to 
molecule. But molecules 



known as redox mediators in- 
tercept the electrons and 
shuttle them from the mi- 
crobes to the fuel cell's an- 
ode. As long as they have 
sugar, the microbes will pro- 
duce a flow of electrons— and 
electric current. 

Large versions* of the mi- 
crobial fuel cell could gener- 
ate power while breaking 
down agricultural waste. 




Mkrobn bum" sugar Eg power tNs prototype fuel 



Cheaper Pet Scam 



LONDON, ENGLAND 
—New apparatus developed 
at the Royal Marsden Hospi- 
tal may make positron emis- 
sion tomography (PET) 
scans more affordable. 

PET scanning can detect 
tumors I he size of grape pita 
anywhere in the body. The 
patient k given drug** con- 
taining radioactive isotopes 
which emit positrons — posi- 
tively charged electrons. 



When a positron collides with 
an electron, two gamma ray? 
are emitted. 

The cost breakthrough 
in the MUPPET (for Mul- 
ti wire Proportional Cham- 
ber Pet) is in the equipment 
that detects outgoing gam^ 
ma rays. 

In addition to spotting tu- 
mors. MOPPET scanning 
can be used to study blood 
flow and schizophrenia. Hfl 




MUPPET equipment rotates around patient. 



& 
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CAR CLINIC 



BY MOOT SCHULTZ 



Double Or Nothing 



T 




have two 7? Cbrypi- 
lers — a Cordoba and 
a Newport. They u&e 
the name style computer 
(part No. 4094022), As luck 
would have it, both comput- 
ers went bad within a few 
days of each other, I found a 
ufrved replacement in a junk- 
yard for $40. so one car is 
back on the mad. Hut I can't 
find another second-hand 
computer — nor can I get a 
new one. Is there a place to 
get a broken-down computer 
rebuilt? JAME3K. CTRAW 
ST. BERNICE, IN 

Afayix? there is. but I don't 
know of if. Besides, who says 
you can r t get a "new " compu t - 
er? As long ffi you ca n get to a 
Chrysler-Plymauth or Dodge 
dealer, you cun. A deafer will 
have in $ toefe— nr will be able 
to get you a w manufactured 
computer directly from 
Chrysler, / W been informed 

by those nun ning the Chrysler 

logistics system that there's 

an ample stock of these units 
in the supply chain. 



However, the remanufac- 
lured units are mi like the 
originals that went bad on 
you and probably not like the 
Used one you bought. 

All their electronics are 
mounted on one board, in- 
stead of the tu>o used for few 
originals. Therefore, when 
you get the computer from a 
dealer r make sure you also get 
a plug-in adapter that will let 
you fit the single -board unit 
to the 2 - board plug 

Suggested price of the re - 
placement computer and 
adapter is Si 43. 



Fly 

OIr 



In The 
ntment 




My J9H4 Monte Carlo 229- 
cu.-in. V6 engine has broken 
three flywheel* in two years. 
Mechanics don't know why. 
Please help. 

PETER J CALDEHGNE 
VALLEY STREAM, NY 

A car thafs gone through as 
many flywheels as yours was 
probably the recipient of a 
badly machined part that 



Battery Wipeout 

One minute a week can save 
you the nuisance ol periodical 
ly removing the battery from 
your vehicle lor cleaning. fn 
fact, that 1 mirufle a week may 

add lo the life ol your battery. Thai little brt ol dirt and corrosion 
along the top and stdes of the battery is a constant electrical 
drain, especially in damp weather. This has been ihe experi- 
ence ol Dave Fusco Of Ailing ton, Texas. He just wipes oft the 
lop and exposed sides of the 
battery with a damp cloth once 
a week whan he 
checks the engine oil 
level. Says Dave: 

Tve never experi- 
enced a bu^dup of 
corrosion on any bat- 
tery In any oil he vehi- 
cles I’ve ever owned, 
and my batteries 
have lasted as long 
— in many cases lon- 
ger— than those ol 
my relatives and ac- 
quaintances. 1 '’ 

Note: Wear gloves 
when you do this. 







jpiaAes contact with the fly- 
wheel. The flywheel ts the vw- 
tim^not the culprit — al- 
though it's mt entirely incon- 
ceivable to get three poorly 
machined flywheels in a row. 
It is far more likely, though , 
that the flywheel-mounting 
flange on the crankshaft is 
ivarped, or the bolt hates are 
out of whack. To determine 
this, use a dial indicator to 
measure runout. 

Now for the bad news , If 
unevenness is found on either 
the engine or transmission 
end, the engine or transmis- 
sion has to he replaced if you 
want to keep from busting fly- 
wheels. 

If there’s any bright spot to 
this dismal forecast it's that 
Chevrolet may stand all or 
part of the cost. After alt, this 
isn't your fault. Get all your 
documentation together and 
contact the Chevrolet Cus- 
tomer Service Department in 
Warren, Michigan, 

Wheels Of 
Misfortune 

The aluminum wheels on my 
1981 Toyota have some sort, 
of plastic coating over them 
which ha* deteriorated. Con 
sequeiuiy, the metal under 
the coating ha* ^tailed to ox- 
idize. Is there a way to re- 
store them? 

TREVOR 3M]TH 
BALTIMORE, Ml) 

You con arrest this process, 
but curing it ta another mut- 
ter. There are kits available, 
from auto parts and supply 
stores that include a stripper 
and rcfmisher 

1 haven't used them, so I 
can only tell yon what Toe 
been told by those who haw: 
The stripper works fine. It re- 
moves the old coating. 

The refmisking agent is 
something else. It does not re- 
store wheels to their original 
state and has a tendency to 
break down, Your alterna- 
tives areto halt the oxidation 
and keep the old wheels or 
buy new ones. 

In buying new ones, you 
may want to consider getting 



steel wheels so you won’t be 
faced with the same sitmtion 
in the future. If your alumi- 
num wheels were sized in 
standard measurement rath ■ 
er than metric, you'd be able 
to buy replacement steel 
wheels that, were the same 
i size. But Toyota aluminum 
wheels arc sized metrically. 1 
doubt if you can find steel 
wheels of the same size since 
steel wheels usually come in 
standard sizes , Thus, youd 
probably have to buy steel 
wheels that are close in size to 
your metric wheels. The new 
wheels will throw the spec do - 
metoriodometer off killer by 
maybe >5 mph t but this can be 
taken mre of by changing the 
speedometer gear. Also, steel 
wheels weigh more than al- 
loys , though this probably 
won't produce any noticeable 
affect on handling. 

I mn't complete this discus- 
sion without advising that 
the way to avoid thissilmtion 
is to give aluminum wheels 
proper care. The alloy used tv 
cast wheels must be protected 
from road salt and corrosion. 
The coating IS adequate to do 
this— until it’s scratched. The 
mam enemy is the carbon - 
impregnated Uretwheel 
brushes used by many auto- 
matic cor wash facilities. 
They gouge the coaling , Road 
stilt and water getting 
through gouges do the rest. 

If you wash the car your- 
self don't use any abrasive, 
including cleanser, on the 
wheels- only soap and water , 
When having tird wheel as- 
sembHes balanced f ash the 
one doing the balancing to 
put wheel weigktSt which 
might damage tkeeoating.on 
the inside of the wheels. 

Needed: 

Lincoln Wisdom 

This one's a beaut, Mart, It 
concerns my Mercury Ma- 
quis bought new in r 85. Ws 
fighting the Civil War all 
over again. As long as I keep 
the car down here in Florida, 
it shifts as smoothly as the 
Miami Dolphins’ backJield. 
f Please t urn to 
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CAR CLINIC 

f Cant nmed from page ^ 7 f 

DuL whenever l drive it up north during 
croEirE weather, it fumbles. When I atari 
off in the mum mg, the IninsmlSflkiD 
stays in Second for about 2 miles before 
it grudgingly shifts into Drive, The ear 
has been to the dealer who finds nothing 



wrong. I've gut the extended warranty, 
so lie’s willing to 11.x it if he knows what 
to fix. Care Lo take a shnL? 

W ILLIAM Sf’HATZEL 
CLE AH WATER. FL 

Nothing to it. Tfm condition with the 
Men* C5 transmission was first noticed 
in Canada by salespeople who stay over- 



night at motel a after driving long dis- 
tances during the winter. The combina- 
tion of long drives and overnight mid 
allow the governor in the transmission, 
which seems to be somewhat, sensitive, to 
take a set. Next morning it has trouble 
shaking itself loose and stays in a lower 
gear for awhile before shifting up. 

Tell your dealer that there's now a ser- 
vice kit that contains cast-iron sealing 
rings for the output shaft. Tins should 
make the governor more responsive on 
cold mornings, if not. then the gf mentor 
should ho replaced, but the cast d ton 
rings should still be installed. 

Unfair Text 

Why doesn’t the chest part of the safety 
belts in my Dodge van fit snugly? Those 
in my Honda lie next to the body, eiiuI I 
can make them holt] or lock by grabbing 
onto the steering wheel and throwing 
my body forward. Not ho with the 
Dodge. Am 1 in danger if I get rear- 
ended? 

GEORGE FtASN 

INELIGIBLE ADDRESS 

Four seatbelt "tesf w is not mbd. A true 
test is to throw yourself forward as you 
hit the brake petlal using medium to 
heavy force. If the belts lock properly, 
we*tl have to assume that they will hold 
in an accident. 




WARN WINCHES.TURN YOUR TRUCK 
INTO A ROLLING WORK-STATION. 
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77il t belts in your Dodge are not de- 
signed tofu snugly around the chest, but 
to tie lightly for the sake of com fort. W hen 
1 to 2 Gs ofdewle ration force ls applied, 
n pendulum part of ike belt mechanism 
is supposed to swing and lock to grab the 
belt, If you uant still further assurance 
that the locking mechanism is sound, re- 
moi?e the caver from the belt housing. Sec 
the pendulum? Flick it bach and forth 
with your finger. As long as it's swing- 
ing, alt \ t well. 

Third-Party Mediator 

1 have n 1 Buick Grand National with 
a condition the dealer claims is normal, 
TKe' problem didn't start until the ear 
rwu:h«l abuul whhj mih*. The ear ha--, 
mm been driven M.iKHF mile*, U r s 11m 
until the torque converter rngnme^ 
Then, the engine fetls §t£thouj’h it’s lug- 
ffinR, To be specific, somewhere be- 
tween 30 am] 6& mph the ear starts to 
jerk. This happens about £H) percent of 
the lime. The dealer says everything is 
ukay + hut an independent repair shop 
lells me thu tnmsmLssiun should be 
overhauled. Whom should I believe? 

ALA Nr IdlJfU-UY 

I'NFiT^MlMITH, NK 

My guess is i7 s the engine, When the 
torque con r sorter clutch f TCt was i nt fo- 
ilin' eti about five or sir years ago, a sen- 
sation GM railed “chugglc" oecurnd a*; 
the Ti T alierntifely engaged and disen* 



SERVICE TIPS 

■ U the windshield al your 19B6-B7 Chevy 
Caprice Classic fogs up when ihe weather 
is hot and humid, ihoro are voids and 
cracky in ihe upper pane] of the defroster 
duct through which cold dir hom the a/C is 
leaking use thumb-grade sealer. duct 
lape, Mripcalfc or body sealer loplug Ihem 

up-Hhara *hal TSB b? 227 says 

■ J1 you have an 67 or '60 Chrysler Corp 
product equipped wrth the Mitsubishi 3- 
liter vt5— New v&tker, Dynasty, Voyager 
or Caravan— use only the Mopar ad filter 
(pad Hq. 05409). also specified ter Ihe 
Chrysler 2 2- and filter engi nes— or ihe 
Mitsubishi oil filter {part No. MD106G63). 
Bmh have American Slender d thread [ 75 
in diameten Dent lei anyone loll you Ihe 
Mitsubishi Filter designed for Ihe 2. 6- liter 
engine will fit ll will b& loo loose and can 
blow off the engine, causing rapid loss of 
oil and maytse a ruined engine 

■ A noise Doming From Ihe rear of your '07 
Escort or Lynx may be made by ihe rear 
shocks. Nave shock absorber insuialofs 
(part Nd. E0F2-T0A179-A) installed as 
per TSB B7-1&S 

■ II your 'S4 to '0B Jeep Cherokee, Wa- 
ganecf or Comanche doesn t shift when 
you Ihrow rt into 4 -wheel dnvo. a damaged 
front-exto lork, inoperative vacuum motor 
or a screwy transFer-case vacuum switch 
is probably the reason is 44E/ MR 244 for 
the Cherokee and Wagoner or IS 
37E MR. 277 For Ihe Comanche has Ihe 
■tsu-in s"' your dealer needs 



gaged, Since then , chaggle has been en- 
gineered out of the converter. Your car 
didn't do the chuggle for the first 6000 
miles nor does it do it some of the time 
now. 

In 1985 and 1986, there was a situa- 
tion with the originally installed spark- 
plugs and plug cables that Caused the 
engine to m isftre at a specific speed with - 
in the rungeyou mention. Most times the 



I>0 vou ha™ a car problem: 

JW ffi* Mfttf Qhtoi U. Stud yrwiT QHfjftitm to ?Af 

CtirCtmir, Piiptofar Mtr Muirs, W^stSmSt., 

New NY IfflJP. IWiif Jtttenr muont hr 

afumund indinduattp, p? vNcm* iNrt ftrr n/'pi rnrfiil 
Mfi Trxf irttt fir dt.Kii.i.ttrf tN the rofumn. 



offending sparkplug or plugs misfired, 
but occasionally they didn't. 

My suggestion is to replace the plugs, 
and then the cables. If this doesn't work 
tell the dealer you want a meeting with 
the Hoick technical service representa- 
tive, The condition is not normal — J can't 
agree with the dealer there— but neither 
can I agree with the transmission shop 
—not without having the transmission 
tested as outlined in the service manual 
But why should you have to when 
your car is s hit under warm rsty fT hat s 
why you should deal with the Bmck rvp 
and not with the dealer who appears to 
be adamant. Good tuck. PM 



Whoever 
said 
that 
what 
you 
can’t 
see 
can’t 
hurt 
you 
never 
drove 
down a 




narrow 
winding 
road 
on a 
dark 
stormy 
night. 



KC fog and driving fights make a 
visible difference Available ai 
leading automotive distributors. 

Seeing is believing. 




Aye n id a De Luces ■ Williams Arizona 06046 USA * 602/635 2G07 
KG cafai'ap rusr SI Oil KC prosper s avatiaUlti dirtftr tit 5 * 5/i 
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WHEN YOU SPEND 81 
YOU DEVELOP A FEW 




Geanase 



First Oil hijedumfor Small fir Oitthnirds 



First F»U Gvar 
Shifting for Outboards 



First Counter Rotation Out boa \ 



First Lightweight 
Aluminum Outboard 



ACCUMIX 




First Power Steering 



First Rentok FowarifF 
Neutral /Reverse Shifting 



First Sacrificial Anodes 
as Standard Equipment 



First VSEngim 



ration 




[EARS IN THE WATER 
WRINKLES. 




First Electric Sta rting 



Our very first day in the water, nearly a cen- 
tury ago, was the day of our very first wrinkle. 
That was the day we invented the outboard motor 
as we know it today 



But even a young whippersnapper knows ifs 
not enough to be the oldest, wu also haw 



First True 

Marine Oil Injei tian 



First Remote Steering 



ive to be 

the wisest. 

And so, from the very hist, we at Evinmde 
have made it our business to create more wrinkles. 
To make sure that every major advancement in 
outboard technology comes from us. 

For instance, we were the first to conquer 
corrosion- back in 1921— when we introduced an 
outboard motor made with aluminum. 

And of course, we can still rememher the day 
we invented, in 1954, the first truly quiet outboard. 
Like it was yesterday 
And over the past 
three decades, when the 



k - 

t." V.-'& 



V4. V-6 and V-8 motors / 
were introduced— each | 

marking a revolutionary * 

stage in V- block design 

they were ours. - ~ 

Which is why we bfr ' ▼ 
lieve nothing on the water 
today is as reliable, as 
durable and as powerful as £ 
an Emnrude outboard. i 

Evinnide.Wve stood ^ 

the test of time, because 
were way ahead of our time. 

for more information, 
or the location of an Evinrode 
Outboard dealer near you. 
call 1-800 255-2555. 



First V-4 Engine 
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INSIDE DETROIT 



BY JIM DUNNE 



At The Wheel Of The Buick Reatta 




IEATTA 
—the new 
I luxury sports 
car from Btisck, is the 
fourth 2-seater in 
GM's lineup. Util 
Reatta is different 
from the Corvette, 

Fiero and Allante. If 
you want roominess, 
a quiet ride,, a slightly 
softer suspension 
and a smooth driV 0 'Lrain 1 
Reatta delivers. But if you 
prefer all-out performance? , 
Reatta falls a bit short. The 
IfifV-hp &.$- titer Vti can pull 
this 335U-pound car to 60 
mph in 9.5 seconds,, which is 
(a r from. slow but stall not in a 
class With other 2-seaters. 

Reatta is restricted to une 
transmission, the same 4- 
speed overdrive automatic 




Bukk Reatta: good handling. loti of room. Plrntted room. 



that CM uses in its luxury se- 
dans, which helps to make 
this one of the smoothest^ 
must responsive drive trains 
you can find, 

1 nterior volume is perhaps 
thn best of any S-seater on 
the road today. Passengers 
sit in large bucket seats that 
offer good side support with- 
out Undue restriction. The 
console is set low botw r een 



the seals * leaving lots of 
space for elbow room. 

And behind the seats is 
where ReatU'f roominess 
shows up most, A large stor- 
age compartment, with three, 
lockable, small-object bins, is 
big enough to carry a wide 
variety of cargo, and there's 
also a LO-ru.-fL trunk. 

On the road, Reatta ha> a 
fed of balance L security and 



outstanding control. 
The car is faithfully 
obedient to the 
slightest touch of the 
steering wheel, body 
rail is nearly nonexis- 
tent and ride quality 
has no harshness * 
Inside, the instru- 
ment panel appears 
as though it was lift- 
ed intact from the Ri- 
viera. including the video 
screen with touch -screen 
controls for radio, heater and 
a number of other informa- 
tion readouts. Overall^ give 
the Reatta a H+ rating- It 
lacks true sport s-car perfor- 
mance. But its distinctive 
looks, roominess, quiet inte- 
rior,, smooth drivetram and 
excellent hand Ling are among 
the best in its class. 



Four Doors For 
The Big Bronco 

Ford's next response to the 
continuing boom in the sport 
utility market will be an ex- 
tra set of doors for its full-size 
Bronco. 

Adding a 4 -door to this 
perenially popular line of 
4x4s will give Ford a chance 
to expand into a portion of 
the market that has be longed 
to the deep Grand Waguneer 
and the CrMC Suburban. 

The 4-door version of the 
big Bronco will probably de- 
but in 1991, one year after 
the Rronco 1 1 4-door P 

As with the Bronco 1 1 pro- 
ject, look for the big Bronco 
4-door to arrive with a wheel- 
base stretched from the 2- 
door's current 104.7 im P 



probably by 10 in. Overall 
length, currently 180+5 in M 
will be in the vicinity of 199 
in., ei bit longer than the 
Grand Wagoneer and shorter 
than the Suburban. 

Look for the engine offer- 
ings to be the same as the 
current Branco lineup: 4.9-li- 
ter inline Six r 5.0-liter VM or 
5 fi-Ulnr VS, 

Goodbye To 
The K Car 

When Chrysler rails [sut its 
DpfEgc Aries and Plymouth 
Reliant replacements for 
19#9 h code-named the A-bori- 
ies P it will mark the end of an 
era. For the first lime since 
t he < kirk day s of 1 880 p C h rys- 
lerV bread -anri-hut ter en- 
tries will roll on on ail-new 



chassis. Although the new 
cars will still be front drive, 
the underpinnings have been 
brought up to date, both in 
terms of componentry and 
overall design. 



Besides the? original Chrysler 
2. Editor Four, powertrains 
should include the 2.5-liter 
Four, complete with balance 
shaft, and the new Mitsubi- 
shi B.Oliter VB, 




All-new Dodge Ariel will replace aging K-car for 1 939 




Fulure Ford: paneling disguises 4-door Bronco |R. 



This has significance that 
goes beyond the two new car 
linos r since an important key 
to Chry tiler's dramatic re- 
turn to profitability has been 
manufacturing effieie ncies 
achieved by building a num- 
ber of different cars un varia- 
tions of the same basic plat- 
form. The introduction uf the 
K-car replacements, aa a re- 
sult, will likely usher in a new 
era for a number of other 
Chrysler nameplate as well 

Though co neervati vely 

styled, the new sedans will 
be more aeimlynamically ef- 
ficient than their predeces- 
sors. 

They’ll also offer more in 
the way of engine options. 



Imperial Air Ride 

Chrysler will follow' Lincoln's 
lead in using an sir-spring 
suspension in the 1989 Impe- 
rial luxury sedan. The air 
springs are rubber cylinders 
filled with pressurized air 
that take the place of mil ur 
torsion-bar steel springs. 

Any driver should be able 
to feel the slight difference in 
an air-spring tide. It is 
smoother, in that some road 
vibrations are damped out by 
pneumatic suspension that 
would he felt by the driver of 
a car utiing conventional 
springs. 

The improvement is 
enough to add a touch ofluxii 
ry to the car's ride. 



3Z 
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Lincoln Continents] and Mark VII 
were the first LMirs to offer air JspringF 
riita-ue the mid H 5ths, when an industry- 
wide experiment with the systems 
turned into a complete flop. Now, 
Chryalers Imperial will become the 
third L-ai" in this revival of an old idea in 
bii&pensions. 

Costly Cimarron 

Can I ill ue will fix its problem with the 
Cimarron by replacing the oar with a 
completely new model in ISfH), a cure 
that's likely La include a S10,Q00 price 
bcre^e. 

Cimarron salon are an embarrass- 
ment to Cadillac, dumping almost 50 
percent from 1S86 to lf*H7, The ye sir's 
total of less than 1 5,000 represents only 
a fraction of the 50,000 or so Cadillac 
hoped to soil when Cimarron w as intro- 
dural five years ago. 

Whar Cadillac is planning is a much 
more expensive sports sedan that, is un- 
like any other car in GM's lineup. The 
TOW model will still be stlbcompact in 
size, but will be built on an exclusive, 
new space-frame Chasid*- 

Cimarron's sales troubles remind me 
of what a Cadillac engineer came up 
with when asked what was the differ- 
ence between the Cimarron and its sis^ 
ter car, the Chevrolet Cavalier. M Oh. 
about mm\r 

Stretched Aerostar 

Ford will introduce a stretched version 
of its Aerostar compact van next fall as 
part uf the lbH*j model lineup. The body 
of the van will be lengthened about IS 
in. behind the rear wheels, leaving the 
chassis and diivetrain mostly un- 
changed. 

The new- van will compete t Ford 
hopes, w r ith the stretch Chrysler van in 
carrying capacity. Look for adder! pas- 
senger ca|Hcity, with an extra seat in 
the station wagon version. 

GM Powertrain Plans 

Horsepower is increasing across the 
board at GM. with the latest plan con- 
cent rating on the company s 3* 3-liter V6 
engine. 

H We will hiLVE- double overhead cams 
next," une GM insider reports, “All our 
engines Will be upgraded .' 1 

GM gut caught in a massive awing to 
smaller engines when it switched most 
of its car lines to front-wheel drive. 
Now, GM no longer regards front drive 
as the answer to all its needs. So, mono 
powerful Fours and Sixes, bigger 
V8s — even a VIE — are under develop* 
mt-nt in GM dynamometer test cells. 

No Confidence 

Renault* supers port Alpine coupe will 
not be imported by Chrysler because 
Chrysler executives have N no coiifi- 
donee” in Renault's ability to build that 



model as a quality car. The Alpine was 
to be introduced in the U.S, last year, 
but AMC dropped the plan shortly be- 
fore Chrysler took over, Wien asked if 
Chrysler planned to revive the Alpine 
idea,, a Chrysler executive made the no- 
confidence comment. 

Instead, Chrysler will stick to its Ital- 
ian connections for sports cars— Maser- 
all anil Lamborghini. 

Big-Ticket Hyundai 

Hyundai* are among the lowest -priced 
cars sold in the U.S.„ but their buyers 
like comforts like air conditioning and 
highest automatic transmissions. The 



lowest-priced Hyundai sedan is listed at 
S52BG. 

However,. Hyundai reports that the 
average out-th-e-duor price of the Kore- 
an-built sedans is $73 00, Reason: More 
than 55 percent of the buyers w ant ei- 
ther automatic or 5-speeil manual trans- 
missions. In addiliun, about 75 percent 
of Hyundai*. are equipped with air con- 
ditioning. 

Still, even at $7300, Hyundai is one of 
the least expensive subcompacts on the 
market, Why? Labor costs in Korea av- 
erage $3 per hour versus $2*1 per hour in 
the U.S. and $15 per hour in Japan, ac- 
cording to Hyundai estimates. m 



1 IF TOU DON'T THINK THE 
VISE-GRIP TRADEMARK MAKES 
A DIFFERENCE, THINK AGAIN. 



Not all jobs are created equal Neither are locking pliers. 
Thar? are genuine VISE- GRIP locking pliers and there 
a re im nations V1SE-G Rl P locking p hers hand le i 

every job - every time. White others may too* like A 
VISE-GRIP locking pliers, they donl perform M 
like them or last like ihem Make sure you get the M 
real thing Lcmk (or the VISE-GRIP trademark on M 
the package or the tool. 



VISE-GRIP THE ONLY NAME TOU NEED 
TD KNOW IN LOCKING HAND TOOLS. 
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CYCLES 



BY NORMAN MAYER SO HN 



Shifting When The Power Is On 




ITS THE classic no- 
I win situation: Pedal- 
ling along on rising 
terrain, you're taken by sur- 
prise as the approaching hill 
turns deceptively into a 
steep, out-of-the-saddle 
grind. Sit down to let off the 
power for a downshift and 
you'll lose momentum— if 
you don't gear down, you'll 
slow to a near stop just the 
same. What’s needed to get 
you out of this jam is a trans- 
mission that changes ratios 
without the need to relax 
pedaling force. 

Shilling up or dow n under 
full load will be a reality when 
the Browning Automatic 
Transmission finds its way 
on to a few selected 'S8 model 
bicycles and later hits the 
bike shops as a retrofit kit. 
By using a front chainring set 
with hinged swinging sectors 
to move the chain, the 
Browning design keeps the 
chain fully engaged at all 
times, even while the shift is 
underw ay . The swinging sec- 
tors and their selector mech- 
anism replace the conven- 
tional front derailleur 
entirely, eliminating the 
need for precision control at 
the shift lever. That, in turn, 
makes missed shifts an incon- 
venience of the past. 

If the company name 
strikes you as familiar, you 
should associate it with the 
fine products of Browning 
Arms Co. p long known for 
its smooth-working and 
utterly dependable guns. 
The transmission inventor 
Bnlce W. Browning is in fad 
a grandson of the firearms 
magnate and originally drew 
up hia design for a line of bi- 
cycles the company was mar- 
keting. At this point he's 
spent over 10 years develop- 
ing and refining the device^ 
assuring that it will bit the 
market fully debugged. 

F irsi designed as a 2-speed 
for BMX applications, 
Browning then moved his 
idea up to an All-Terrain 
Bike and touring 3-speed. 




terrific w r ay to navigate 
parks, bike paths or maybe 
even a parking lot gymkha- 
na. The tw r o front wheels are 
steered by dual side-stick 
controls which also carry the 
brake and gearshift actua- 
tors. The transmission offers 
a choice of 25 speeds, allow- 
ing a peak velocity of more 
than 40 mph. With an alumi- 
num alloy frame, the Corsa 
tips the .scales at 41 pounds. 

Classic Hangup 

With the Motorcycle Classics 
1B88 calendar you 1 ] I hardly 
want to turn the months, not 
having the heart tu cov er up a 
magnificent 1950 Vincent 
Touring Rapide until you see 
that the next page reveals a 
stately 1913 Pope. So it goes 
through the year, each 



DRIVE CHAIN (UPSHFTINGI 



OlAJNftMGS 



shift pawl 



SWINGING 

SECTORS 



Shifting II toy* hinged swinging 
sector. Complete irarumlukwi 
Include? chalnrlngj. sefector. 
IhHt button and battery. 

Pedal-Powered 
Sport scar 

Recumbent bicycle designs 
seem to come and go with 
regularity, but they've never 
caught on in a big way. Per* 
haps it’s the riding position 
that looks so ungainly f or 
maybe all that chain and 
sprocket hardware hanging 
off the front repulses buyers. 
The Corsa, from M.P.E, 
Carp. {2030 First Ave. p Seat- 
tie, WA OS 121) addresses 
both hangups with a stylish 
new r design. 

At just 21 in. high, the 
Corsa is not well-suited for 
busy city streets but it is a 



Both transmissions shift the 
same way , using a pivoting 
pawl to control a movable 
section of the chei tiring. 
Moving tho pawl up or down 
levers the chainring's swing- 
ing sector left or right, trans- 
ferring the chain to the next 
ring. The swinging sector 
comprises one quarter of the 
chainring's total diameter. 

Switching gears takes no 
more than a touch of the 
thumb on the upshift or 
downshift button. The unit is 
powered by a replaceable 9- 
volt battery which Browning 
claims will last a couple of rid- 
ing seasons. 

The actual shift is delayed 
until the chain mates with 
the swinging sector of the 
chainring— it only happens 
once per revolution— but in 
riding there's not much no- 
ticeable lag. When the 
Browning Automatic Tratis- 
miftrion hit* the shops late 
this spring the price will top 
£200. Browning is at 105 W. 
2950 South, Salt Lake City, 
UT SMI 15. 



A ye*r ? worth of fin* vrintagm, 

month illuminated by a high- 
quality 11x17 photograph. 

Also available in the collec- 
tion ($12,95 each from the 
Oxman catalog, 17165 New- 
hepe St., Fountain Valley, 
CA 927QS) as the America's 
Classic calendar, a pictorial 
sampler of Harley- David- 
son's finest machinery from 
years past. When 1988 runs 
out* though, there’ll still be a 
fine collection of cycles suit- 
able for framing. 



('PlrtiHf ttirr* to patw 



Corea rccurnberrr be a ilcek 
with 40-mph potential, 
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Only NRI teaches you to service all computers 
as you build your own fully IBM;, 
compatible microcomputer 



With computers firmly established in 
offices— and more and more new 
applications being developed for even- 
facet of bustoess-the demand far 
trained computer service technicians 
surges forward. The Deportment of 
I.alior estimates that computer service 
jobs will actually do u Me in the next ten 
years- & fester growth rate then for any 
other occupation. 

Total systems training 

No computer stands alone 
it's part of a total system. And If 
you want to learn to service end repair 
computers, you have to understand 
computer systems. Only NRI includes a 
powaiil computer system as part of 
your training, centered around the new. 
fully IBM-compatible Sanyo &B0 Series 
computer. 

As part of your training, you'll build 
this highly rated, 16-bit , IBM-compatible 
computer system. You'd assemble 
Sanyo’s "intelligent" keyboard, 
install the power supply and disk 
drive and interface the high- 
resolution monitor. The MO 
Computer has two operating 
speeds: standard IBM speed 
oH 77 MHz and a remarkable 
turbo speed of 8 M Hz, It’s con- 
fidence-building, real-world 
experience that includes training 
in programming, circuit design 
and peripheral maintenance. 

No experience necessary— 

NRI builds kin 

Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You 11 start with the 
basics, then rapidly build on them to 
master such concepts as digital logic, 
microprocessor design, and computer 
memory. You’ll build and test advanced 
electronic circuits using the exclusive 
NRI Discovery' Lab* professional digital 
multimeter, and logic probe. Like your 
computer, they 're aft yours to keep as 
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part of vour 
training. You even 
get some of the 

most popular software, including WordStar, 
CitlcStar, GW Basic and MS DOS. 



Send for MHlpage free catalog 

Send the coupon today for N RI's MHT 
page. Mkobr catalog, with all the fact? 
about at-home compute Hairing. Read 
detailed descriptions of each lesson, 
each experiment you perform. See each 
piece of hands-on equ i pmi ?n t you ' il work 
with and keep. And check out NRI 
training in other high-lech field 5 such 
as Robotics. Data Commumraibn,\ 

TV Audio Video Servicing, and more. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 
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Mast bike accidents rom* from teft front, 

wheels ore liquid- and air-tight, so you 
can fill eja'h with 4.5 gallons of fuel feir 
extra range in the buck country. A l(k 
horsepower, air-cooled, 2-sLroke engine 
is linked to (.he Grange t ransmission via 
an automatic torque converter clutch. 
Disc brakes are used on both wheels, 
which are chain driven. 

With 15 in. of ground clearance, a 
stream fording depth of 24 in. and the 
capability to climb IMP grades, the (to- 
ken is an awesome hack wood's mount. 
Front and rear cargo racks are avail- 
able, depending on whether you upt for 
the Ranger or Trail breaker model. 
With a sidecar atLacbmenL in place or 
when using a towing hitch on the chas- 
sis, up to 600 pounds of rider and cargo 
can he transported Id the Earth 1 * most 
remote comers. 

The rugged 2x2 Weighs in at a bc-pfy 
185 pjMjtind ss dry, has a top sjjfed of AO 
mph, and fires up with a recoil rope, so 
youVe unlikely to sou um parked at the 
country uluh anytime soon. 

Defensive Anticipation 

Heads-up riding is the best safety mea- 
sure there is for pilots uf 2- wheel vehi- 
cles. And kntiwing where your greatoHt 
danger is likely to come from w ill go 9 
long way toward preventing the acci- 
dents that can result when inattentive 
drivers don't ace you. 

From the diagram above, you can see 
that the greatest threat to a cyclist 
cornea from vehicles approaching from 
the nVdoek position — 43 percent of 
the accident* researched in a Depart- 
ment of Transportation study showed 
that this was where l he colliding vehicle 
approached from. 

An organization knuwn as Project: 
Safety Bike (P-O. Box §664, Woodland 
Hills, CA 91265) has gathered more 
than 60 com parties that build safety -re- 
lated products and initiated a public in- 
formation program. 

For Si. 60 to cover postage and print- 
ing costs, Project: Safety Bike will send 
you a comprehensive list of products, 
techniques, feature*, sources sponsors 
and safety tips (please provide a sdf- 
mldrc&stid envelope). M 
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AMERICAN FIREARMS FOR AMERICAN SHOOTERS 



Rokon s 2x2 ATV 

Rokoin gainer I [is reputation on TV a* 
1 he unslt i[ jpable com \a w h i n of ex pin rers 
□n the Mutual nf Omaha “Wild King- 
dom" scries. Across the plains of Africa 
it primal itself time and lime again , reli- 
ably hauling cameras and supplies in 
search of each week’s footage. In the 
past decade, though, the Ruknn fell out 
of sight, forgotten to all but the most 
dedicated fans. 

Now built in New England ( Kcikmi In- 
ternational, P_0. Box 189. -luffrey, NH 
0tt45£) this ATV'h all-torniin tires an? 
inflated In just 3*5 psi r assuring good 
flntatifUi over mucky aurfricett. The 



ri(;ek 

The Only 

American 

Made 

Over and 

Under 

Shotgun 



CYCLES 

fCiiutwurtt f men 



flokonT Z-wfieel drive u unstoppable. 



The Huger Bed 1 4lhel slu rt- 
guns in twelve and twentv 
iiiftu tare engineered with 
American firearm* kmm- 
iKrtv, bated on coniempurLiry 
American trap ttnd field 
experience J Signed 
wnd manufactured io 
exuding siundunK 
Ruler's Red 
I .ahd Mis a new 
Mundunl in the 
elegant trvur mid 
under imditinn. 



Eniitr LriJfkCcnU r IVHZ hv Kiiirttl, Ru^r { !liniip;Lrh. 



, ^ STURM, HUGER 
& Company, Ini?. 

53 I -nocy Plaice. Southport, Connecticut 06440 



Free ril*[ ruction irmoimh for oil 
firearm*! arc available- upon requevl. 



The Riijgr Red I aihel 
Over and l ’ refer ri making 
shotgun history- American 
engineering achieving an 
mtemftbnniiJ standard of 
etegance. 



R tiger 12 j II R ed Labels 
n m\ available wjfh screw-in 
chokes, 26 or 28 inch bu rrek 
Rit^r 20 fixed chokes 

mailable in 26 or 28 inch 
barrels 
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tart will] lapes or records lor only 1 

+r i: j ihnpiirg A lur-ifling pljh r; un (nem&frtfii: 

Guy just Smash hit in one year's lime. 
Then gel bonus album of your choice. 



flCA Music Set we* t> 

<A Service of EMG Dirac! Marketing. Jnc.J 
PQ- S OK 91001 India mo pa I is. IN A& 2 S 1 

UflfllEJfcO 1 f Please i>: Ofrt r tr$ k ft: membership -n she 
J Music Service and ee^'T me ihg a Ms i ve indicate: 
yf here under the fH r ms uul li npilm lh r . gdue n- s Qrt%er?r, I 
ag+ee id buv ;u&i l mo:. ■ nl at miju ai U-.j-, - Service 
price? in 1 ypfli $ nm? al^ff wnu:h I can ChDn sc a free 
bGr-u* Cape or rncorc |A. utHpping and han-pfirwg rhurgtf 14 
added 1 q each 5h*pnwtH 1 
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Heres how (0 get your sawings... 

C>«r e Tap HiN H.rj-M Away fnr ■. 1 n I y If 1 Yes, pic* any S tap** er recpTds nan 
*0f a tingle token penny Yuli agree r 0 -buy Only I mn#e hit a 1 Regular club 
Pr ice & 1 UAU 4 I ly £-0 90 le EftSfl) and take up fr 1 eh* I ul I ^ea r Id da IS Tw you 
ca^ checst- .-M’lCHhaf album free a = a bQriu-. Thai's. 0 smash hits tor lha price 
□f one and ma-h ^ •■■.tf-ij t ■*■,.■,■ ■ ■ ; . , - ■ 

Mu r :jf 1 h r>* Oh-i^jalmn WhaiHHVfrl H's ail up to you! You buy whai ythj w.inr 
. wftafi you Mpnl .1 ■ Jil* ;& una *nusie offer U iai /^aily «* pi-l tom nL. 

£7 it'.ltrtg 'M^fnlwrs-Only Be-nofits! Approafimflio-Jy every tour weeks, yak'll 
receJW MEDLEY. |h* Dub's exclusive music magazine iMturirtfl lhe Ma n 
SefeCElon . n yiKirfaverile muse CflI*flO*y plus hundreds of Other m& Yqu vwll 
alsp teeeiwe m «pac-al sale issue? crammed wUh Mil tapes and records— 
seme as lo* U ^0 S3 90 and evae J5 in all. you'll have 19 conuemnn! 
shep-al-hrFee oppcrtuflili^S a year Asa member in QOQd sLandmg, send np 
money when you orrter, we'll bill you laie? A shipping gnd handlm^ charge is 
added to each ^hipmenf 

ll"i £sty To Gel Ybur Favorite Hi til II ypu 
warn lhe Main S*el«liM. do rvorh-ng. It will 
he asm 10 you aulomelically If you wenr 

Olhwr afclneimn-E, or none, JLrM .ndienJD yauF 

prefergnea on lhe card diwiys pfOvded 
and iTinil it back IP us by idle dale spscillod 
Ydu'M always hilve ai least Id days Id decide 
Beit \i you don r, you may return ybur Main 
Selection ai eur e^pen^e fer full MdiE You 
may cancel yOur memberstiip w^SOflYar ytkj 
wisrs upon compleiing your enrpflmenl 
agneemenl Or remain a memdef and lake 
advanlageel lutune money- 13 vrng bargains 

FI1EE IQ-Diy Nd'His* Ofterr L:Slen 1o your 
6 introductory hUs lor a full IQ day^ ;l nol 
satisfied, reiufrl Ihem wiJb no further oblige- 
lion Ygu risk noshing* So dfln'E delay. Pick 
yflut hits, wrile Itieir numbers Oh tAe Coupon 
^nd mail loday 1 
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C H E C K ONE: 1 ClmlEal 2 Pd p Salt H □ t k 



XHT 55 



tl» HiiSC SEWrtCt iciFiwn lha ngtrl *0 rpq^it KWrtpjiJ' r meuU ul -nrlinp j,T--:^an Lmod 
hi :iF* .ivriii*rT cirt nFTl^ U 5 4, ny ii*n Temlnrship l^ftiy LtfCdirdi^ih fc-i * =■ Jrid^ri 



ME 111 "Adlr^dH^h irK4 r lh»l Khp'l IT* n l >:i^l l ,< iJ •ijnin-.iS rriinniA'h Dwftaift 

kWVt.1 ^ii« 5»i r - ■ -" IIMG3?nTMaii.iii'5 ih< lEUE ■» Wtf <’H 



SMART SHOPPER 





OLD HOUSE RESTORATION 



BY BOB VILA 



Repairing Old Brickwork 




Thb brfcto wall shows the effeco of moisture d amage. As the wat er 
freezH and mawi with the mange orf sworn. Jt ei ponds and 
contracts which ends up cracking the mortar and the bricks. 



r IORT FOLKS Wfiuh 1 

! probably agree that. 

I las far as wall materi- 

als gn h brick is one of the* must 
durable. Blit don't let this 
sense of permanence foul 
you— periodic* mni nunuuiee 
is required to keep a brick 
wall in good shape. 

If you know what to look 
for, a simple visual Inspec- 
tion of your home‘s exterior 
brick walls, oil I or new, 
should turn Up most signs of 
failed masonry. Repainting 
and replacement of damaged 
brick arc usually the Halation 
to any problem* you may 
find. Of course, no discussion 
erf this type of restoration 
work would be complete 
without mentioning cleaning 
and paint removal tech- 
niques, too. Rut first thing* 
first, Let's sec what shape 
those brick walls are in. 

Working from 
the inside out 

Water is Lhe mayor culprit in 
brick damage stud deteriora- 
tion. Any weaknesses in a 
brick wall — arc as where 
mortar is cracked, soft or 
mining and where bricks are 
chipped ami Spalled— alluw ! 
in this natural enemy, [f you 
live in a Northern climate, 
t he e fleets nf t tu L freeze ‘thaw 
cycle on this trapped mois 
lure are appealed expansion 



Contributing Editor Bvb 
Vila is host of public televi- 
sion's “This Old House" 



and contraction which causes 
even more cracking and chip- 
ping. This, in Lum. allows 
more moisture in. and the cy- 
cle repeats itself 

If corrective measures 
aren't taken, a serious wall 
problem will result. 

Actually, this inspection to 
detect damaged or deterio- 
rated masonry should sun 
inside your home. 

I >a you have a moisture or 
mildew’ problem on walls or 
ceilings that face lh.& exteri- 
or? Ifsu, this may be an indi- 
cation that moisture is see|j- 
ing through the brick walk 
Therefore, I'd check the 
outside wall surfaces oppo- 
site these areas first for signs 
of weakness. 

Any openings in either the 
bonding mortar or the bricks 
themselves can act as a pas- 
sageway for water In gener- 



al, you should look for signs 
of moisture penetration, like 
clamp spots on the hrtek, as 
Well as spots where either 
the mortar or the brick itself 
has failed. The mortar joints 
that bond bricks together are 
Usually the first to feel mois- 
ture 1 * negati ve effect el 

Is the mortar soft, cracked 
nr mining? If you can break 
it with an old screwdriver or 
cold chisel, the joint should 
come out and be repainted. 
A Inn note any badly chipped, 
c nicked or spalled bricks. 
These, loo, should be re- 
placed. 

II rick damage isn't limited 
tri walls. Don't forget to in- 
spect masonry chimneys for 
signs of damage. Like any- 
thing else, nepoijiting has its 
limitation*. It won't stabilize 
a lea ni ng chimney , for exa m- 
ple. Usually when a chimney 



lean*, it's a pretty good indi- 
cation that mortar has dete- 
riorated at some point, allow- 
ing a shift in the chimney's 
weight. The tilt causes pres- 
sure on the chimney and lin- 
er. and should be corrected, 
In most eases, if a chimney is 
Leaning enough for it to be no- 
ticeable with the naked eye. 
it has tu come down anti be 
rebuilt. 

Every situation is differ- 
enL I've seen peopli remove 
only the bricks down as fttr as 
the k i an r while other times 
the whole chimney is taken 
down tn the roofline or be- 
low. A chimney professional 
or masonry contractor can 
advise you further. As fsir as 
price gcMf i s 1 expect tu pay an 
average of around So to §6 a 
brick, depending on locality, 
to rebuild a hriek stack. 

Pointing basics 

Once your visual inspection 
b complete, it's time to re- 
pair any foiled masonry you 
might have found. 

The size of the area that 
needs repair should be a fac- 
tor in deciding whether or 
not you take on this job y nur- 
se! L M DRt “soph istieated ,N do- 
it -yourself era can usually do 
the Job if the damaged areas 
aren’t Loo extensive, Ry this 
I mean if you're puisktering 
repairing les* than 10 per- 
cent uf 1000 linear ft. of mor- 
tar. Anything more than this 
may be a bagger job than you 
can comfortably handle. If 






To report fcrkkwtjrk. t»gln by removing the odd mortar D ampen Lhe Joirrti. Chen appJy new mortar using a maion's 

U» a W-tn. cold chisel and mason s or baHpeen hammer., trowel and i rwrow JpI nt tiffing tool as shown above. 
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you have any doubts, its probably 
wurth getting an estimate fmm a pro- 
fe&sinnyJ. Depending on where you live, 
expect [o pay a ma*nn somewhere be- 
tween $2.5Tl to $3 a sq. ft. to repoint a 
brick wall. 

Mortar joints are generally V- in. to % 
in. thick, although you may find joints as 
small as Ve in. in some Very old houses. I 
find that a good ballpeen or mason's 
hammer und a V>- i n . cold chisel are usu- 
ally all that's needed to remove the old 
mortar from the wider joints, 

[fyour li QUifie has very fine ■A-in. to Vt- 
in. joints, you'll have to cut the mortar 
out with a power masonry saw, some- 
thing Lhat is beLter left to u cliimney 
professioita] nr mason ry contractor. 
Many of the bricks used in homes built 
more than 35 years ago are softer than 
those used in today's newer building 
construction . So, be careful that you 
don't inadvertently gouge nr chip off 
pieces of the brick while you're chiseling 
nr sawing. 

Clean the joint nut to a depth of at 
least 'A in. Make sure you dig down far 
enough to remove all of the old, cm ru- 
bied mnrtar. New Cement won't adhere 
well if the base surface Isn't sound. Use 
the water stream from a garden hose to 
remove the din and dust. This will also 
dampen Lhc joint before applying the 
now nmrtar. 

Usually, the trickiest part of all this is 
trying to match the color of the new 
mortar to the old. 

Don't be afraid to do some experi- 
menting with coloring agent* if neces- 
sary until you feel comfortable with the 
match. It's best to try a small pat eh firs! 
and let it dry to be sure you'll bo happy 
with the results. 

Fill the joint so it's nearly flush with 
the surrounding brick surfaces. 'Tool- 
ing" the joint with a professional joint- 
ing tool so its concave, to both seal the 
joint and make it repel water. Is the fin- 
ishing touch. 

Replacing cracked 1 spalled bricks can 
be a good bit more difficult than re point- 
ing masonry. Each damaged unit must 
bo carefully cut out and replaced with 
one that'* similar in size and color. This 
can be quite a tst.sk for the old house 
owner. You may find an okay match 
from a brick that's made today. Or you 

nl ways hnW the iiplion U* check out 
what's available at a salvage yard or lo- 
cal demolition site. 

Cleaning brick 

l didn't want to write this column with- 
out giving some advice on cleaning 
brick. When most fienple ask me about 
this, their primary concern is usually 
how to remove paint from exterior brick 
walls. I can answer this question in two 
words: DON'T SANOHLAST! 

Many times, this process removes the 
hard outer brick coating along with the 
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paint. Obviously, this allows water to 
penetrate the now exposed softer, po- 
rous inner surface. Anil, of course „ 
when | his happens, you're setting your- 
self up for some trouble.! 

I've found that the best way to re- 
move paint from brick k chemically. 
There are folks* out there who specialize 
in masonry surface cleaning and paint 
removal. Every situation is different, 
arid removal techniques depend cm fac- 
tors like the type of brick, how much 
paint there is and how long it hzis been 
on there. You can usually find someone 
capable of removing paint this way 
through a masonry or restoration con- 



tractor. Make sure before you agree to 
the job that you like the results of a sam- 
ple test patch, and that the technique 
they used cm Lhi.s approved test area will 
lw> the same one used on the entire build- 
ing. Unfortunately . I've .seen situations 
where the paint can't he removed with 
results that are acceptable to the old 
house owner. In this situation, there’s 
nothing else to do but repaint. 

1 f y u u li v e in a n u rba n area, you r brick 
walls may need an occasional cleaning to 
remove dirt and sool. Soap, water and a 
good atsff brush — don't forget the elbow 
grease are usually all that's Heeded to 
remove any objectionable streaks. Wt 




Finished! 
In half 
the time. 

Bolyshades is stain and 
polyurethane in one! 

So you get beautiful color 
and tough protection in 
the same 
stroke. Wood 
finishing is 
twice as fast, 
twice as easy. 

Polyshades, 

In six rich 



colors, satin 
or gloss. 

Send for 
our free 30- 
page booklet, 

Tips on Wood Finishing. 

Minwax Co. Inc., Dept. PM -028 
RO. Box 426. Little Falls, 

New Jersey 07424. 
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ADVANCED NEW CHEVY. 



How they stand up 
to each other 



Ail ol these items are standard equipment on Chevy's 
advanced new pickup 

Chevy tops Ford in power With a modern, fuel* 
injected Vortec V6 that gives you 15 more standard 
horsepower rn the half-ton than Ford's old in-line 
6 gives you even with tuel injection. 

Chevy has a Get rag -licensed 5-speed manual 
transmission with overdrive. 

Chevy has a new double A-arm independent tronr 
suspension Ford doesn't. 

Chevy has more glass area than Ford— 933 more 
square inches ol glass 

Chevy's big new cab gives you more teg room, more 
shoulder room and more total room than Ford 

Chevy has two-sided galvanized steel front, sides 
and rear— more of il than Ford. 

Chevy protects the paint with a new clear-coat finish 
you can't get from Ford. 

Chevy half-ton gives you a strong, massive new frame 
that's bigger and heavier than Fords, 

Chevy has a new all-welded cargo box with no 
exposed bolt heads to trap water and cause rust 

Chevy has special indentations in the cargo box that 
let you build a platform of 2x6s across the top of the 
wheelhousings for two-tier loading. Ford doesn't 

When it comes to 4x4 models, Chevy gives you shift- 
on-the-fly Insta-Trac as standard equipment. Ford 
still makes you stop, get out and change hubs. 

Drive the first all-new full-size pickup introduced 
in this decade! At your Chevy dealer's. 

'E.<dud43£i altiar GM pn>dij-clc 

ComeftriaDdfl biwd on 4al* mraHflftlp -st lime uf pubhnhmg 

B-^sl-bHchud Cluevy$ ever. r.-vMd-: ’60.Mij’iTL. ■ 

powyrirrjm warren ly pryiHctiem .met ft y^ir 

nr 100,000 miles ol tiudy-rust-ihrmi^ 
proiechon Soviet proof of rhe duality ftuiir into 
evijrv new 19B8 lull-r 1 ^- 






OLD NEW FORD. 

Ford says they're new.. But you II find their 1988 
pickup doesn't have much new to talk about: tailhght 
lens revised fuel-tank capacities, alternator/ regulator, 
5-speed manual transmission and 5 new colors. 



OUTDOORS 




BY JOE SKOflUPA 



Is It a Bird? 

Although I've recently come 
computerized fishing 
reels n wTislw'ateh-size depth - 
finders an* I outboard motors 
that talk, Kobo-Duck seems to 
be in a etas* by itself. This re- 
mote-coni it riled r retrieving 

decoy is more than a techno 
logical marvel, it*s an im- 
provement on nature. 
According to Outdoors - 
men's Sorter's, the exclusive 
marketer for Robo-Duck. 
hunlei's now have an alterna- 
tive to Labrador Retrievers. 
The ‘'serious water-fowl hunt- 
er, ,T according to the company 
from Beaver Dam, Wisconsin. 



can buy a $1251} propeller- 
driven, batten-powered de- 
coy to do everything hi* loyal 
dog once did, 

RuboDuck retrieves two 
mallards or one large goose in 
its 2 fMn.’kmg steel talon*. 
Fingertip controls are han- 
dled from behind a blind, And 
:tftor hunting season, unlike 
mans former best friend who 
hart a habit of hanging around 
playfully, Rubo-Duck can be 
efficiently stored with the rest 
of your gear. 

For duck hunters ready to 
cope with future shock, you 
can call Outdoorsmen’s Her- 
tertal <800} 654-3825. 



Ultimate Test For A Tough Bike 






RotM-Duck wraps Il3 taiom around a ten sOphl-iUnat ed decoy. 



Fkhw'i Montana, mown in Central Park, conquers itreeti of NYC, 

l know mounts n bikes were designed for, well, mountains 
The^e mcredfbly durable fat-tire cruisers wit h ea^y-shiftingrac- 
inggeart can climb rocks, ere** creeks, descend gravel pllrsand 
jump logs, all with great speed and agility. 

I even^poke with Gary Fisher, w ho invented the mountain or 
ali-tenTiin bike, in California about 15 years ago. Fisher con- 
firms ibaL he and his friends use< I the early models to ride back- 
country trails in Marin County, nutthofHali Franciscca, e.sfHH-iaJ- 
ly the challergi ng 2000-11. Mount Tarrmlpais. where they did 
kamikaze descents. This provided the impiratkm for insert tings 
multLspeed deralleur nnto a fat-tiro frame and launching a new 
sport and booming industry. 

But If you're really looking to test an all-terrain bike, such as 

t t*f tv/ ■' n n ■ t u jh|i,i,- jrj 



Rally Round The Amazon 



(TOP signs 

1 in South 
I America 
mean we look both 
ways ... if we 
remember/ 1 said a 
veteran driver 1 
met in Ecuador. 

Despite hli$ ad- 
vice, 1 came 
across few atop 
signs on a recent 
lifWVmitn drive 
through, Peru. Ec- 
uador and Colons 
bia. In fret, there it* sunset* 
weren’t many signs at all, es- 
[jocialiy the kind that tuld 
you w r here you were. 

There were other unex- 
pected differences, too. Chil- 
dren played a foot off the 
mud, drivers went too fast 
for condition and convoys 
of poorly maintained and 
overloaded trucks hogged 
the highways and blasted 
their high beams into your 
eyes, “It's war out here," ex- 
plained my battle-tested Fe- 



wer Andes Mountains near the route of TransAmazon Adventure RaNye-RaJd. 



inidoran driver friend. 

Sound like fun? You bet. 
I'd go back in a second. South 
American jungles, deserts, 
mountains, rivers and water- 
falls are among the most 
spectacular in the world. It's 
an adventure driver's dream 
—which is why I'm excited 
about coveri n g the upcom i i i g 
TrairaAmaxon Ad v enture 

Trophy Rally e-Kaid, spon- 
sored by the 1 -year-old Ex- 
ploration Society nf America- 



The rally promises to be one 
of the moat exciting long-dis- 
tance road adventures of 
1988 and, if successful, will 
become an annual event, 
IntercstUwJy, the rally is 
open to a wide range of com- 
petitors, Anyone with an en- 
try fee ofSttHM) to *8000, rt^ 
pending on vehicle used, can 
expect to compete, though 
there are certain quota cate- 
gories. Other expenses in- 
clude rnund-triji shipping uf 



vehicle, airfare, 
hotels and a fee uf 
81000 [>er rally 

participant. 

There's just 
enough time to get 
your application 
in, Contact the 
Exploration Soci- 
ety of America at 
1912 St. Charles 
Avt. + New Or- 
leans, LA 70130 or 
telephone (504) 
523- J lit. Rally 
dates are- April 10- 



May 5, though vehicle must 
be in New Orleans March Sl- 
id for inspection. 

The 8500- m ile route pusses 
through Venezuela, Brazil, 
Roll via, Peru, Chile, Argen- 
tina and Paraguay. Although 
money awards will be uf- 
fesvd, more than £100,0410, 
the real prize will be the in- 
credible experience of a once- 
in-a- lifetime driving adven- 
ture through the world's 
most spectacular terrain. 
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Foe #245*W«/rnorif/i 

you tan pul yourtoif 
behind the wheel of 0 28 ft 
Offshore Crutsar, r 

Avenge retail prfca rang*' 
* 

For $178*&3f2/manth 
yen tan of c ape on a 22 ft 
Cuddy Salter 9 
Average retail pride range 
$t2,890 $34,300** 



For S92-$1?S/m<mth 

you cart go lor mo funkatt on 
your Qwn IB U. 

Bass Boat w 

Average retail price range; 

Sfi.SEK)-(^ r ^e** 







FIND OUT HOW AFFORDABLE 
OWNING YOUR OWN BOAT CAN 
BE AT YOUR LOCAL BOAT SHOW. 



‘MfinEhSy £Q5l Qi owre^sh-p Figures based cm 20% dOwnpaymacita and average Finance 
rites and Seems from naEidnwtde sample of if ndmg insMtulions polled Fail 1907 
’Retail price ranges based on nallanwide rtianulathurar sampta and Include price oi 
oulbgard or aterndNve engine* wtarfl ippliceble 



MM£4 



E FACT- FILLED 
uuui>lET, "THE STEP BY STEP 
GUIDE TO AFFORDABLE BOAT 
BUYING" AND FIND OUT HOW TO 
MAKE YOUR BOAT- OWNING 
DREAMS COME TRUE. DETAILS 
ON THE NEXT PAGE. 



"These help ful 
tips made buy mg 
a boot master „, r ' 





Find out why boating 
Is more affordable 
, than ever. 

Learn why boatfinancing 
is easier to obtain than 
ever before. 

Read how today's boats give 
you more value 
Learn what to look for when 
selecting a boat. 

See why boat shows are the best 
place to start. 

Get a listing of this season’s best 
boat shows. 

And much, much moref 
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OUTDOORS 

fContinm'rffmw 

Fishnr 1 !* 1088 MnnLure. I bulitive F'vt? dis- 
covered something tougher Lhan nusun- 
Uiin trails. I got my hand?, on a shiny, new 
red Montare and I rode il into the jun- 
gle — the asphalt jungle of the streets of 
New York. 

A few years ago, Manhallan s hand- 
driving messenp?rs goL wi.*e lo all-ter* 
rain hikes and switched, practically to u 
man. from racing bikes. L started follow- 
ing their routes and discovered why. 

First ofaJl, taxis, buses and trucks lake 
no prisoners. Gel out of their way or else. 
And this means maintaining speed and 
trying to stay in a 1 -ft .-wide laate despite 
•washboard roads, ylabs uf excavation 
stect amrt crater-SLze pothulus. You don'l 
have the luxury of going around anything 
in New York. You keep pedaling, hang on 
and hope your bike was built tn take the 
ungodly pounding. 

Tho Mnnt&re, I can safely report. Look 
everything Manhattan dished oul. Its 
ciuUrtanding balance and responsive han- 
dling are the result of a superb combina- 
tion uf innovative features and designs. 
Tlie frame, made of light but strong 
chroma- tnoiy tubing, features a complex 
geometric shape thsal distributes the rid- 
er's weight for idesd balance and power. 

Hard-core bike buffs know that the 18- 
gear Montaro has hand built stain leg- 
atee] wheel*, Shiimno New Demre XT 
brakes, aluminum-alloy Bulge Bair with 
a 12° bend. Fisher Rhino chrome-moiy 
stem, slightly oval Shimano Biopaee 1J 
ehainringa and Shimano New Deere XT 
ergonomic pedals. And these riders prob- 
ably knuw a lot more about tube lengths 
and frame angles. 

Rut the two features that rntM im- 
pressed me. other than overall Light, re- 
sponsive handling and incredible absorp- 
tion []f punishment, were the Shimano 
XT SIS mdex'shifting system and the 
Avocet GclFlex saddle *eaE. 

The index system, new to mountain 
bik(!s, makes a shifting ex|xnl out of ev- 
eryone. Unlike previous systems, SIS 
clicks solidly into gear every time. The 
SIS thumb- shifter is located conveniently 
on the handlebars and eliminates any 
bJesirch for exact cog centering, 

The Avucet CdKtex saddle seal., aLsn a 
new feature, is economically designed to 
remain under your body and not creep up 
where it doesn't belong. It does ibis by 
presiding strategically located parts that 
support the two lower pressure ] joints nf 
the riders pelvis. Take my word, it 
Bound? incredibly simple, but you can 
really feel Lhc difference. 

Yes, I took the $Glh MonUtre over 
some rocky trails, jumped some logs and 
pushed it hard through some rugged 
back-country terrain. But I knew it 
would easily handle this stuff. It had al- 
ready proven to me it coLlhl conquer the 
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streets of New York, and if it can make it 
there, it can make it anywhere. 

New Drop Handlebars 

Aerodynamics are more important in rac- 
ing than in all-terrain touring, which is 
why raring Hke? havi* drop handlnbars 
anti mountain bike bar* are straight 
across. But there are times— running 
downhill or in w stiff headwind- - when 
yuu wish your upright body wasn't acting 
as a drag chute. 

Now fat-lire bikers Cap have the best of 
both worlds with i irizzly Urn’s, a drop- hail’ 
system thal attaches lo strjjghL-aeross 
hancUebars. 



Made by a Canadian company. 1 HDn of 
Ehggar. Saskatchewan* the acljustablL 1 - 
drop bars attiiuh to existing handlebars. 
Locking pins allow the bars to (lip down, 
forgetting into a mritig-luck putitilinn, or 
up and out uf the way when not in use, 
where they form a convenient carrying 
nick. 

Mounted correctly, the bars should not 
interfere with brakes ami shifter*. They 
cnsl Sffi. Brackets mount onto handle* 
bur* using Allen wrenches. The bars then 
slide into brackets and are secured by a 
position knob, Brakes can, be fastened as 
an option. Grizzly Bare cost $3h. Phone 
l‘ 306) &4S-3C2G fur more inibrniation. Wf 




It can do so much, 
it's almost unfair to call it 
a sander. 

The new Delta 1" Belt Sander is so handy that there’s almost 
no end lo what you can do with it. And at only $69.95, just think 
what a great addition it'd make to your shop. 

You can use it to sand, grind, deburr, con- 
tour, sharpen, buff, or polish just about any 
material. It uses standard 1" x 30" abrasive 
belts. And there’s a power lake-off for mount- 
ing an accessory flexible shaft with attach- 
ments that can do dozens of extra jobs. 

In lact. our new 1" Belt Sander 
does so many things so well, you may won- 
der how you ever got along without it. Call 
toll-free for the name of your Delta Dealer 
Delta International Machinery 
Corp,, 800/438-2486 
(in PA ,800/438-2487). A A 

Building On Tradition 
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HOME VIDEO 



BY FRANK VIZARD 






Super Visions 

□ BOBRICAUS have 
bought more than S0- 
million videocaasette 
recorders since 1975, when 
the product made its debut. 

In effect, says the Electron- 
ics Industries Assn., there's 
a VCR in every other home. 
Makes? you Wonder what the 
rest of those homes am wail- 
ing for. If they Ye holding 
out for an improve- 
ment in picture quali- 
ty, then their time 
has come. 

"Super” VHS r 

which was detailed 
in last month's issue 
(“Super Home Vid- 
eo. n page 58) offers 
a greatly enhanced im 
age compared to convention- 
a] VHS. Super VHS is capa- 
ble of a picture resolution of 
40ti-plus fines while the old 
VHS standard can manage 
only 240* That Y a big and tru- 
ly visible improvement! 

Although JVC invented 
the SVHS format and intro- 
duced the first SVHS ma- 
chine some months ago, 
SVHS got a real boost of sup- 
port when RCA announced it 
would bring two SVHS cam- 
corders and two SVHS vi- 
deocassette recorders to 
market. It was RCA's entry 
into VCRs— just think how 
much Rules clout Lhe compa- 
ny has^ihat helped precipi- 
tate the VCR explosion, 

Of RCAY two SVHS 
VCRs r the VPTS96 deluxe 
model (51300) is something 
special. The SVHS picture, 

□f course, is largely responsi- 
ble for the steep price, but w 
better picture isn't all you 
get. The "multi pix" feature, 
for instance, splits the screen 
into still frames of television 
broadcasts from 12 consecu- 
tive active channels. This 
feature allows you to quickly 
scan the programs being 
broadcast before selecting 
one for viewing. 

Other features include pic- 
ture-in -picture. hi-fi sound, 
stereo (MTS) reception, E- 
event/l-year programming 



Th* fWXI gencrailqn Of vidEO gear is here. Th% many features In 
PanasOrtk's Super VHS camcorder make IE A portable movie studio. 
RCA i Super VHS VCR | below] offer* muklpFe special effects. 



via an on-screen display + 
“mosaic* 1 and “poaterisation" 
special efforts and a 167- 
channel tuner. RCAY other 
SVHS VCR P the VPT640 
{■$ tOOO) dispenses with some 
of the special features of- 
fered on the VPTFSP5. The 
SV IIS camcorders cost 5 1500 
and $1 7D0. 

Speaking of camcorders, 
sooner or later home movie- 
makers are going to have as 
much gear available to Lhem 
as Steven Spielberg would 
have on a film set. Of particu- 
lar excitement at late are 
Panasonic's SVHS cam- 
corder and Toshiba^ new 
“3D Cam" camcorder. 

Let's face it: We all re- 
member 3-D aa a joke from 
the L950s, but in reality 3-D 
still has the power to .stir our 
imaginations. UnLil now 5 , 
filmmakers have used 3-D to 
entertain. Because video's 
easier to work with t han film p 



3-D will tie used not only to 
E.mterlain but for education 
and health cam ton. 

You’ll have to w r ait awhile 
yet fora 3-D camcorder* To- 
shiba says it will be at least 
summer before the 3-D cam- 
corder appears in the LLS., 
and its price will be more 
than (£000. 

As reported earlier ( “Elec- 
tronics, H page 44, Dee. *87), 
the 4-pcmnd camcorder 
achieves its stereo ptk ef- 
fects with two CCD image 
pickups fed by two lenses 
spaced apart like human 
eyes. You'll view the 
with LCD glasses, 
but flicker is elimi- 
nated by doubling 
the TV scanning 
rate from 60 to 120 
frames per second- 
The SD-Cam uses a 
VHK-C cassette for 
Make 3-D vkfeffi With 
Toshiba's <aiTKortier, 



20 minutes of standard 
play or 60 minutes of ex- 
tended play recording 
time. Toshiba says you'll 
he able to use a conven- 
tional VCR far play- 
back, although you will 
need an extra compo- 
nent that contains an 
analog-to-digital con- 
verter (the fiicke ringis 
eliminated digitally) 
and a frame memory 
and scanning-speed 
converter. The cam- 
corder will have a man- 
ual zoom capability, and 
light sensitivity that Is rated 
at 8 lux. 

Lux is a somewhat subjec- 
tive measurement, but this 
specification is one of the 
things that makes you sit up 
and take notice of Pana^on- 
k'snew PV-S350 SVHS cam- 
corder (524(H)). 

One lux is defined as the 
illumination of a cine meter 
surface by a standard can- 
dle— a sensitivity rating that 
Panasonic claims the PV- 
S350 “approaches.” Why this 
qualification? Panasonic says 
the improved lux rating is 
due lu a special digital circuit 
that enhances the colors and 
the brightness levels of the 
scene being recorded, {’hip 
manufacturing, however, 
appear* to be an uneven art' 
Depending on production, 
the lux rating is sometimes 
actually under 1 lux or a little 
over 1 lux. 

Creativity rather than 
sensitivity might be the real 
mark of tile PV-S350, due to 
the host of other fnn,, * ll ™ r :t 
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offers. With a touch of a button, you can 
create a still picture frame which can 
then be phaJied into a live shot by using 
the wipe, box wipe or overlap special - 
effects feature. 

Less obvious but just as important 
from a creativity standpoint is a high- 
speed shutter with Lhree different mel- 
ting*— a real plus if you intend to shout a 
slnw-moLmn video af a gulf swing, for 
example. The 8:1 power zoom specifica- 
tion is greater than the usual 6:1 found 
in muny camcordert, and the Hying 
erase heads make sure that your edits 
are neat and not filled with '-snow/ 1 

Better Beta 

There will be a picture improvement 
story akin to SVHS in the rival Bela 
video format soon. Meanwhile, Sony is 
Introducing Beta VCRs on par with the 
competition far as serial effects are 
concerned. 

One of the moat useful Is called “flash 
motion” and it's available cm Sony's SC- 
HFW60D VCR ($1IUU). Accessing the 
flash motion feature results in a picture 
that is viewed as a series of successive 
slop-motion frames. The speed at w hich 
you view these stop motion frames can 
be adjusted in six intervals, from ^sec- 
onds to 4 seconds. This would be an in- 
triguing way in which to analyze Ivan 
Lendl’s tennis serve, for example. 

While flash motion presents images 
sequentially, the "multistrobe 1 ’ feature 
puis as many as nine or 16 separate im- 
ages on the screen at once, either man^ 
ualty or automatically* at selected time 
periods. To stay with our example, you 
could view Lendl's serve from the toss 
to follow-through. 

You also don't have to wait for tele vi- 
sion directors to show you a closeup. At 
the press of a button, the "digital zoom 11 
feature enlarges ll riesignated area of 
thtt picture to four times norma] size* 
This effect can also be used in the mul- 
tistrobe mode, thus bringing one of the 
nine or lb images to full-screen size. The 
SL-HFB60D also has many other fea- 
tures you'd associate with a top VCR. 
These include MTS stereo, hi-fi sound, 
picture in, picture, among others. 

Video Games 

i ll probably never gel the chance to 
lug**, but I cun s^l ill win u gold medal in 
this and eight other Olympic events 
thanks to a new interactive video game 
developed by Mlndscape, a company 
known for computer software. 

The game is called “ABC Sports Win- 
ter Olympics" (£50 J and though it's not 
the first VCR game ever to hit the store 
shelves, it is the best Tve played. It 
manages to avoid the predictability nf 
other games with a new technique t hat 
insures the random ness of outcomes 
without sacrificing strategy. 

After each sequence in the videotape, 



you are instructed to put your VCR in 
pa us F - At this point in the tape, eavh 
picture frame has a different point val- 
ue. The number of spaces a player 
moves on the board constantly changes 
as well Predicting al what point thn 
ta[>e will pause is virtually impossible 
because of ihv time Lag between press- 
ing the I'AL'SK button on your remote 
control ami the point m which the tape 
actually stops. 

Game cards that might help or hinder 
a player introduce Anther uncertainty 
into the game. The game ends once a 
gold medal ha* been awarded in each of 
nine events — a Winter Deeiithalort — al- 



must. A combination uf points scored 
and medals awarded determines the 
winner. 

The footage fur this game htis been 
culled from the 1RB4 Whiter Olympics 
and it is. consistently exciting. Mind- 
scape also offers “MISL Soccer Shout = 
oul M ^10). Spurts seems tti lend itself 
well to VCR games. In fact, the only 
exception to the sports theme fa a mys- 
tery ’solving game from VCR Enter- 
prises called "VCR Baker 

Street* — an address recognizable to all 
fans of Sherlock Holmes. This 340 video 
is derived from the popular 1976a board 
game version. PM 







Radar detectors: 
Which are really best? 



Ihcse days every maker says their radar 
detector is best, Who's telling me truth? 
Freedom of Hi* preu 

if you read movie ads, you know how 
each one finds a short phrase from a 
review the [ mokes il sound like '"ihe year's 
best' 1 Well, some detector makers play 
(he same game. 

But we wont play games. Below are 
die overall results of the Eh ree most recent 
indepe ndent tests of radar detectors, 

LOTEST PERFORMANCE RANKINGS 
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Althougn each staff of experts used 
different methods to evaluate the detec- 
tors. their conclusions were unanimous: 
Escort and Passport aie winners. 



Hanitiit proof 

Call u a to 1 1 Tree ( 1-3 00 • 54 3-1603 > 
and well send you the com plete , unedited 
tests. Read exactly what fae experts say. 

Howto ordar 

We sell direct to you. Orders in by 
3:00 pm eastern time go out the same 
day, and we pay far UPS shipping. Overnight 
Federal Express delivery is only $10 extra. 

If you're not completely satisfied within 
30 days, return your purchase. We'lt refund 
all your money, Including return postage. 

For top rated radar protection, just 
call us toll-free. 



TOLL FREE 1-800-543-1606 

(Oi Mai. *n gMttton. Sit Sup 9 30 £ E5T) 

ESCORT 



ESCORT $245 ** w* djj U3 u* . 



PASSPORT 



Cincinnati Microwave 
Department 0682 B 
One Microwave PWe 
Cincinnati, Ohio 45243-9602 



For Information, call toll froo 1-800-543-1608 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Telephony With Pictures 




OME concepts have 
slaying power. No 
matter hs^w fantasli- 
and far-off they seem at firf.1- 
there h something about 
them that captivates the 
imagination and holds it hos- 
tage "til the real thing 
cnme& along. This lasting 
appeal is what separates 
fad from future. 

Like 3-D imaging and 
the flat-pane E television, 
which are virtually at our 
doorsteps. the concept of 
a telephone with pictures is 
long-lived and persistent. 
AT&T offered a glimpse of 
the future nearly a quarter- 
century ago, when its Pic- 
Lurephcme shared the lime- 
light with Miss Rheingold 
at the Sew York World's 
Fair. Now the videophone in 
hE?re, ready ami waiting to 
Lake its place beside ihs- 
VCK f microwave and other 
household appliances. 

The first practical video 
phone for the home hails 
from Mitsubishi, carries a 
S3S9 price tag and the name 
Visile! . I n reality , it's the 1 it - 
tie brother of MfUubishfs 
SlfiOO Luma KlOU video- 
phone, the first such device 
that could send and receive 
bhek-and- white sLill images 
over ordinary voice lines 
(See “Elect ranks," page 3fi x 
July '86). 

Until then, video telecon- 
ferencing was limited tu enti- 
ties wealthy enough tu afford 
the hardware and the special 
56-kilobyte Accunet phone 
lines necessary tu transmit 
image:-: and sound. 

As reported here in 1986, 
the Luma 10OG was designed 
for commercial and institu- 
tional use— by police depart- 
ments, for instance. In fact, 
the Mitsubishi videophone 
made a cameo appearance an 
TVs "Miami Vice 11 that sea- 
son. Part of the Luma 1 LH'XVs 
st ic kcr was a pretty so- 
ph 1st tested , s pure- n the x- 

penre telephone. That's the 
part Mitsubishi has stripped 
away to make its VisiTel 




affordable for homo use. 

The new product assumes 
you already own a phone, to 
which YisiTel connects via 
the sLaml-iml, modular jack. 
Despite its lower price, Vim- 
Tel actually projects a larger 
picture than its commercial 
predecessor. 

Before describing VisiTei 
any further, ii H s only fair to 
nvenlion that Mitsubishi's 
system isn't the only video- 
phone in the world. 

I n Japan, Sony and Nippon 
Telephone & Telegraph 
(NTT) have developed a sim- 
ilar system, which sells there 
for about $350. 

Unfortunately, the Mitsu- 
bishi and Sony /NTT systems 
cant Talk* tu each other, at 
least where pictures are com 
corned. This incompatibility 
might prove troublesome in 
the future. For the Lime be- 
ing, Sony has yet to decide 
whether it will sell its video- 
phone in the U.S. Mean- 
w hi It, electronic giants such 
as Panasonic, NEC, Sanyo, 
Toshiba and Hitachi have 



Mltiublihl a VlilTeF: The flrar 

home videophone, 

agreed to adopt the Mitsubi- 
shi “protocol" (which was de- 
veloped by the company's 
Santa Clara. California, sub- 
sidiary, and is manufactured 
in the U.S. for export). 

The Mitsubishi and Son y/ 
NTT videophones do much nf 
the mane thing, but do jt dif- 
ferently. 

Each device is about the 
stale of a Impark and houses a 
D set l-foeus. black- a ni l - whi Le 
videocameni anti a TV dis- 
play tube i 4 Vi in. fur Mitsubi- 
shi, 4 in. for Sony). Each 
plugs into a modular tele- 
phone wall- jack. 

Your phone, in turn* con- 
nects lo a modular jack in the 
camera/* lispluy unit, which 
Lakes power from an AC wall 
outlet. 

With each system, you celii 
pose up lo 2 ft. away from the 
camera, and see your self- 
portrait on the screen before 
you press a SEND button to 
transmit it. Brightness cun- 
trolfl help you compose the 
image to your satisfaction. 
Once either party hits the 



SKUU button , neither can 
converse for the duration nf 
the transmission. This is be- 
ta use the picture information 
occupies all the available 
bandwidth in the voice line. 
The Mitsubishi system 
needs 5 Vi seconds to trans- 
mit an image. The Sony/ 
NTT protocol takes about 3 
^KQTtfifL Herein lies the 
mb: Each uses a different 
transmission system to 
achieve different degrees 
of image resolution. 

Mitsubishi employs 
conventional AM (ampli- 
tude modulation) to 
yield an image that has 
9ti x pixels per inch 
(ppi) of display, with 32 
levels of gray scale. 
Sony/NTT uses ampli- 
tude pulse modulation 
Lo realize finer de- 
tail— 100 x 160 ppi — 
with l fi levels of gray. 
Other differences be- 
tween the systems involve 
image storage and reproduc- 
tion, VisiTcl can stone up lo 
three images on its internal 
memory chip, and retain 
them for as long as power la 
supplied to the machine. The 
stared images can be re- 
transmitted during another 
phone call. Unfortunately h 
there is no output jack for pe- 
ripheral devices, such as a 
video printer. The Sony/ 
NTT device offers no inter- 
nal storage, but there is an 
output jack fur a peripheral 
storage device— one as sim- 
ple as an audio cassette deck 
or telephone answering de- 
vice. Why? Because the visu- 
al information as transmitted 
as audio over a voice Line, 
and the bandwidth is easily 
accommodated by an analog 
cassette or microeassette. 

What neither system is ca- 
pable cif doing at present is 
communicating via cellular 
radio-telephones. And in 
case you're wondering, the 
answer is yes: You can still 
make a conventional, gab- 
only call, even if the phone’s 
attached to the video. 
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The Rating Game 

Jf Lhe darken! hour comes before the 
dawn, then February — not April — qua- 
lifies as the crudest month. During the 
next couple of weeks baseball players 
will be migrating south to their training 
camps. Fine-tuning for Opening Day 
begin* with exhibition games in 
March — and some of these are even 
televised. This early whiff of spring re- 
minds me that our November F 87 issue 
was already on the stands, before I be- 
gan to regret having written about the 
World Series “sweeping" the TV rat- 
ings ("Electronics,’* page 12. Nov r *87). 

in fact, the opening game of the fall 
classic didn’t sweep anything in the 
prime-time slot, nor did flame 2 — even 
alter a Sunday full of make-believe fout- 
balL According Icj the A C - Nielsen Co., 
Gam? 1 scored a 19.2 rating, the lowest 
ever since the Series went to prime- 
time in 1971. This caused me to wonder 
how these ratings are compiled, and to 
what purpose. 

Television audience ratings are com- 
piled on a national and local level and by 
several measuring service?. In national 
ratings, Nielsen has supplied the morn- 
ing line since Milton Berle wore diapers. 
Broadcasters and Sponsors" subscribe 
to Lhe ratings for a hefty price* and use 
them to negotiate advertising schedules 
and fee 1 *. Because the product that the 



broadcaster sells is a program , poor rat- 
ings relative to competing programs can 
reduce Lhe product's sales value. The 
broadcaster might have to adjust its 
charges to the advertiser, or perhaps 
switch the program to another time slot 
where it competes mure favorably, or 
even drop the program from its ’'prod- 
uct" line. 

As with so many other things, the 
technology used to measure TV viewing 
habits has become increasingly sophisti- 
cated. Let's use the World Series for an 
example. 

Nielsen's 19.2 rating describes the 
IiereGiitage of the nation's 8x8.6 million 
TV households tuned in (about 17 mil- 
lion}.. The program's "share" denotes 
the percentage of the total audience 
watching TV at that time (Game 1 had a 
35 "share"). In the past, this informa- 
tion was derived from two samples. De- 
vi CCS attached t o the T V acts of one pan- 
el of view era would iecard lhe channel 
that the set was tuned to, and the time. 
Meanwhile, members of a separate 
viewer panel would submit a diary that 
detailed what each person in the house- 
hold watched. This diary also provided 
age n sex and other demographic * infor- 
mation about the viewers. When the in- 
formation from lhe two panels was com- 
bined, Nielsen could determine, for 
exam pie , L he num be r of sing] e.% 25-year- 



old he-men watching lady-railing ver- 
sus celebrity bowling on a Friday night. 

Now Nielsen and its n ew competitor, 
AGB Television Research, are using 
,l people-metera' F in place of the older 
measurement tools. Each company ha* 
impaneled 2000 households and sup- 
plied them with a device tliat looks like a 
remote control but serves aa an elec- 
tronic diary. In addition to lugging 
what’s on at what time, the new meter i& 
designed to record who* watching and 
when. Demographic information is col- 
lected on each household member, who 
is then assigned a number on the meter. 
Viewers are asked to punch in whenev- 
er they're viewing and to punch out 
whenever they take a break. The infor- 
mation is fed via phone to the research 
companies' computers. 

Some broadcasters dislike the people- 
meter. They believe iL vrill yield low er 
ratings than the older system because it 
requires panel members, especially 
Idds. to do too much. Accordingly. Niel- 
sen is experimenting with a passive peo- 
ple-meter that will scan the room w r ith 
infrared light to determine who's in the 
audience, and for how long. 

Meanwhile, VCR* still pose a measure- 
ment problem. Today's devices don't re- 
veal when a UihkI program is viewed (if 
ever) or w hether the commercials are 
zapped via remote-control infrared. PM 





SCIENCE 



BY TIM COLE 



In The Footsteps Of Fuller 



HE AMERICAN ge- 
nius R. Buckminster 
Fuller t who gave us 
the geodesic dome and other 
archil tscLural structures* 
taught Lis how to see paL 
terns, shapes and order in a 
world of entropy UFarl chaos. 
In hi* lifelong exploration of 
geometric solutions tu archi- 
tectural problems. Fuller 
treated lusting, simple 
shapes based on a "1 ess is 
more” tjucst for efficiency 
ami economy. Fuller's h, ener 
gel it geometry 1 " is t he retml t , 
consist (up of basic budding 
blocks that rely on the funda- 
mental principle* of attrac- 
tion and repulsion at the 
heart of nature* 

Fuller called this concomi- 
tant compression and release 
"henaegrky/ 1 a combination 
of the words Tension" and 
integrity." Tension occurs 
when .something is stretched 
nr pulled. Integrity means 
completeness. When both 
forces act in concert they are, 
according to F tiller, in a state 
of tensegrity. The push and 
pull of tensegrity exists in 
every molecule R indeed in the 
cosmic swirl around us. 

It wasn't until sculptor 
Kenneth SneLsun managed 
to visually model Fuller's 
concept of tensegnty that 
his well known structures 
tiipergodr At Lhe same time, 
Fuller s domes and other 
shain?* became rather pre- 
cise analogic* for the way 
structures are assembled in 
nature. 

Tensegrity is also at the 
core of an intriguing new sci- 
ence puzzle created by Stu- 
art Q nimby and Cary Kittner 
of Tensegrity Systems Corp, 
A il new-age t i n ker toy, n T en- 
Kgritoy cOTwiffts of nuraor- 
ous wooden dowels that rep- 
resent the outward thrust of 
nature — the spinning elec- 
trons and centrifugal ener- 
gies that tend to pub matter 
apart, Elastic cord used to 
connect l he dowel* ri a predent 
the forces that draw matter 
together — molecular attrac- 





ts ry K Inner and Sluan Qulmby wllfi Ihelr tcrMgrfiy ' creations, 

turn, magnetism and gravity 
that keeps the universe inte- 



gral and whole, The unifying 
elastic is stretched and at- 
tached to skits the ends of 
thedmveh End caps keep the 
elastic in place. By tension- 
ing the elastic from dowel to 
dowel, intricate structures 
begin to materialize. 

When combined in a single 
piece, these simple wooden 
dowels and pieces of elastic 
dramatize the fundamental 
coheaivenesa of the universe. 
Without the out ward force of 
the dowel, the elastic would 
collapse inward. Without the 
inward force of the elastic, 
the outward force of the dow- 
el would disintegrate. 

The Avne he iklw for Fulle r's 
complex shapes, with ele- 
ments relying on one smother 
for rigidity and support. Be- 
ginning with simple spher- 
oids, Fuller was able to ex- 
pand his concepts into 
durable structures His con- 
cepts Inspired the central 
sphere at Disney World's 
Epeot Center and the dome 
at the South Rule, 

Similar models can be 
achieved with Tenaegritoy. 
Budding Bucky Fullers are 
instructed Ln build from the 
basic starter kit of 30 wooden 



dowels and 32 elastic bands 
($25.40). Add-on kiLs can re- 
soil in complex structures 
limited only by the imagina- 
tion. Would you believe you 
can act ually create a rhombi- 
ruboctahedron? For more in- 
formation, contact Tense- 
grity Systems, Station Hill 
Rd n+ Rarrytown, NY 12507, 
(800) 227-23 1G. 

Evolution In 
A Clamshell 

More than 100 years have 
passed since Charles Darwin 
advanced his widely accept- 
or! theory nf evolution. Anri 
yet, an intellectual struggle 
persists between evolution- 
ists — those who believe that 
all specks including man 
evolved from lower life forms 
—and creationists, who ad- 
here Lo the Genesis principle. 
Creationists have long point- 
ed to the "missing link" in the 
fossil record to argue against 
the gradual adaptation and 
evolution uf Earthbound 
creatures. There has never 
appeared a clear progression 
from ajsjs to man, they say, 
which proves beyond a rea- 
sonable doubt that the spe- 
cies evolved. 

Hut now, paleobiologist 



Steven Stanley nf John* 
Hnpkins University ha* 
proved there is no such thing 
as a "missing link" — only 
fluctuations in the process of 
evolution that cause species 
to develop at varying rates. 

Stanley's exhaustive 2- 
y ear study of cbm shells 
—some more than 17 million 
years old— included more 
than ’13,000 measurements, 
Stanley says his data proves 
the “punetuational model' 1 of 
evoluLiun that challenges the 
traditional view that evolu- 
Liun Isa gradual, orderly pro- 
cess. His research shows 
that major change occurs 
when a segment of a species 
is isolated and subjected to 
intense environmental pres- 
sure — from factors like 

changes in climate, an in- 
crease in predators and 
changes in the food chain. 
The rapid adaptation that re- 
sult? speed* the process of 
evolution relative to geologic 
time,, which might produce 
gaps in the fossil record. 

Alt hough Stanley is not 
the first to propose the pune- 
t national model of cvolitl ion , 
his study is considered one of 
the must thorough, based on 
data collected from fossils in 
eastern North America, Ita- 
ly ami Britain. 

The debate will continue. 
But for now, the ball is in the 
creationists 1 court— -advan- 
tage evolution. Mf 
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Radio Shack is Headquarters 
for Affordable Auto Electronics 



Top-of-the-Line stereo with Auto-Reverse and 30-watt Power 
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249 95 



Low As $15 
Per Month* 



■ Full 15 Watts Per Channel 

■ Fader ■ Key- Off Tape Release 

■ Jacks for Adding Une-Level 
Graphic Equalizer and CO Player 



Get a stereo to match Ihe muscle under your hood! Drift-free 
digital tuning with six FM/six AM presets, seek and scan. 
Dolby* B system for great- sounding tapes. Front-panel Vb" 
jack for connecting a portable com pad digital disc player 



Fader for balancing four speakers. Auto-search to quickly find 
1 ape selec ton s And key-off tape release 10 prevent d a mage to 
tapes. “Flat-face" design fils in dash of most late-model do- 
mestic and import cars. Muscle up! #12-1934 



The Alarm System mat Protects Ydur car— And you 




14995 



Low As SIB 
Per Month * 



Use the Keychain Remote With Panic Button 
To Trigger Alarm From Outside Your Car 




This attention -getting alarm keeps 
thieves away from your car and thugs 
away from you or your toved ones ft is 
triggered instantly by unauthorized en- 
try 10 doors, hood or trunk— or by re- 
mote. Then it signals the pocket-size 
pager up io two miles away, triggers 
the siren, or both. Reliable, time- 
proven circuitry and sensors help pre- 
vent false alarms. Valet bypass switch 
for perking and service. Add extra 
switches and sensors anytime. In- 
clude® keychain remote to arm and 
disarm system, pager, siren and pm 
switches Pager requires 9V battery. 
An AC adapter is available. #49-795 



Enjoy Your Trip (More!) with Our Micro-Size Radar Detector 




Includes Carrying Case, 
Two Power Cords, Vtsor 
Mount, Tiedown Clips and 
Mounting Hardware 



199 95 

Low As SIS Per Month* 



■ Small Enough to Fit 
In a Shirt Pocket 
m FAST M Signal Processor 
Reduces False Alerts 



Don't lel cosily delays ruin your next trip! The Micronta Road 
Patrol XK* quickly and reliably delects moving, stal ionary. 
hand- held, pulsed or CW speed radar, features 6a As 
Schotlky-barrier diode front-end and dual-superhet design for 
incredible sensitivity. Il has separate tones and LEDs for X and 
K-band signals, because drivers have to react to each type of 
radar differently. Panel lights auto-adjust 10 day or night bright- 
ness. City/highway sensilivity and volume controls. Get M So 
you won't gel tripped up next time. #22-1617 



Radio /hack 

The Technology Store' 

A DIVISION OF TANDY CORPORATION 

* Hfrdi Q VflluflPl us * nuuglvinfl Grodil Paympni may vary depcroling upon 

ydur acnounr ^iilanctf ftpplf dl pSNiCipasmg Radio Shack eIixbb a n-d de-ale ■ s 

"TM Dodfciy UftfcrijrasoriM (.scenting Corp FLu-dnr dvbrtiOf mal scftd where profutnced.' 
use may rpgul«<ed t-v iiita er local law 



Send for Your FREE 1968 Catalog | 

Marl io Fladid Shack, Depsrtmenl 06-A’37B, 

3D0 One Tandy Center, Fori Wonh, TX 76102 

! 

[ NAME [ 

| STREET j 

| CfTY STATE ZIP | 





TIME MACHINE 




75 YEARS AGO: February 1915 



Steel Flash 



Deep-Sea Sleigh 




A fireworks show put on by 
an electric steel-making fur- 
nace tit up Fftfs cover 75 
years ago. In an electric fur- 
nace, huge carbon electrodes 
spark up the heal to liquefy 
pig iron, Unlike ccnventsoiml 
open-hearth furnaces, elec- 
tric furnaces don't introduce 
impurities into the molten 
steel. In 1913 the intro 
duction of this clean heal 
made possible the large- 
scale manufacture of high- 
grade alloy steel— _ 
a strategic material v 
fur a world on the ^ 
eve of war. 



Exploring rh* *ea by 
lugbChat-tawrtd sleigh, 



50 YEARS AGO: February 1938 



[livers of this era could ride 
in a car with runners Instead 
of wheels, draw n along the 
ocean bottom by a towboat. 
Connection* to the surface 
included a phone line to the 
towboat captain and an elec- 
tricity line that powered a 
spotlight, for operation in 
murky depths. A metal how! 
protected the operator from 
currents as the craft moved 
through water. 

One application was the lo- 
cation and recovery of sunk- 
en shipwreck^ roles played 
today by submersible* and 
midget subs. 



Flying Wings 

The flying-wing concept in- 
trigued aircraft engineers in 
the years before World War 
II. The no-fuselage ^lano of 
the futu re" nn PM 'a cover 
would have been made of 
stainless *teri wiLh a 3fltkfL 
tip-to-tip wing span. 

Northrop borrowed the 
design in building 14 172-fl.- 
wide flying-wing Htralegir 
bombers for the Air Force 
between 1946 and 1949. 

Rut m aircraft designers 
became enamoured of the 
Very efficient swept wing, 
the flybg- wing idea never 
really took off. 



Super -Car 

A spare- no-ex pen.se dream 
machine of the late ’30ft Waft 
touted as rt one of the moat 
striking and revolutionary 
ears ever built," A light- 
weight engine powered the 
car to speed* of 122 mph. 
Features considered note- 
worthy then included front- 
wheel drive and an electric 

DrMng * dream In the '3Ck. 



gear shift. Other luxuries in* 
eluded four forward speeds, 
an independent suspension 
system* and an innovative 
rubber-lined interior. 






25 YEARS AGO i February 1963 



hniuT~ and wra ji raised for 
Sts structural simplicity. 



chain, saddle and raein^- 
»ty]p handlebars. Hisaclfea- 



Folding Wings 

FM's cover story u quarter 
century ago featured ftix 
homemade fold-wing air- 
planes built in response to an 
Experimental Aircraft Aflsn. 
contest. The idea Wa* Lo use 
ordinal workshop took and 
readily available construc- 
tion materials to build a plane 
that you could tow on the 
highway with it* wings fold- 
ed. Your plane had to bo so 
easy to construct that any 
amateur could duplicate your 
effort on hi* first try. Fly 
Baby 1 a peppy open-cockpit 
single-seater built by h 
B ooing engineer, took top 



Tiny Wheels 

Austrian trick cyclist Rih- 
Aruso rode this miniature bi- 
cycle. complete with tiros. 



Lured the obligatory hula- 
hoop routine. He also 
performed tricks on ice. EM 

Spinning midget wheels. 
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You're sitting at a traffic light next 
to a guy in a hot -rail MuM-niig. lit* 
jumps the green in a squeal of tire 
smoke, but bobbles his one- two shift, 
when he looks over to see you accel- 
erating past him— sts you adjust the 
climate control at tine same time. Your 
friends in the back seat don't even 
realize you’re racing. 

Step pin* out like this can only be 
done in n Super Sedan— a 4-door with 
the i ire-shredding performance of a 
Corvette, The stature of a Rolls-Royce 
and the passenger- pa m poring ride of 



We test a fabulous 4-door foursonfie— 
Jaguar XJ6, BMW 7351, Maserati 425i and 
Mercedes-Benz 5605EL 






BMW 7151 



LAPPING IN LUXURY 

a Cadillac, all rolled sip into one won- 
derful car. Of course, the price would 
buy you a dozen Hyundai^ but the 
best d [Hasn't come cheap. 

There are only four models in this 
entire market segment, and annual 
wales of all of them put together art- 
less than one week's production at a 
single Chevrolet plant. Now that's ex* 
dusivity* 

Maserati 's twin-turbo 425i is a hot 
performer ami the easiest to afford at 
$34,975, Jaguar has a completely new 
XJ6, the first new Jaguar sedan in 
nearly 20 years. BMW likewise has an 
all -new big sedan, the 735i. Both are 
aimed at Mercedes- Benz's flagship, 
the otitiS EL r though they cost signifi- 
cantly less than the M-R with its 
$66,260 sticker price. 

To see which Ku|>er Sedan has the 
edge, we assembled all the contend- 
ers for a few days of driving around 
Princeton, New Jersey, to gauge 
their status appeal and everday ust^ 
fulness, and another day at English- 
towns Raceway Park Lq measure 
their on-track perform ance. 

Maserati 425i 

Maserati will sell only 300 sedans in 
America in J9HH, which makes the 
425i the most exclusive production car 
in the country. By comparison, the 
8000 fiOSEU 9000 735s RMWs and 
21, 000 XJ6 Jags look like rumof-tbe- 
mill, mas^-production sedans. For 
that matter, even Bentley will sell 400 
to 450 ears in the U.S. this year. 

Tbf* 425 i its. tbt* 4 -do or version of thi- 
Bi turbo, made by adding 10 in, of 
wheelbase and two doors to the 
coupe. It's still a small car, about the 
same size as a Toyota < -amry nr 
Honda Accru'd, 

Like the coujh?. the 425! has boxy 
Italian styling with a squared-off 
grille p slab sides and an abbreviated 
trunk. It looks rather like an Aifa-Ro- 
meu Milano. Rut looks are deceiving. 
Under that modest hood lives a lovely 
2. 5- liter Vti with a single-overhead 
camshaft on each bank of cylinders. 
And nestled on each side is a turbo- 
charger — hence RiLurbo — each with 
its own intercooler. 

The result b a fiendishly full engine 
compartment— but also a 4-door se- 
dan that is faster and more fun to 
drive than many expensive ibseaterw. 
Like a traditional Italian aportscar, 
the 425 i demands to he kept constant* 
ly on the Hnil. Drive it con brio , and it 
will zip to 130 mph in 7.6 seconds and 
top out around 140. That's very quick. 

Thankfully, the 425i has 4-wheel 
disc brakes to match its performance. 
All the other cars in Lhis class — ami 
many cheaper ears- — now offer ARK, 





ami at the track, the 4251*3 stopping 
I ser for malice didn’t measure up tn Its 
A R S-equ ipped ei impel i l ors . 

However, ARK doesn't ensure 
shorter stopping distances on dry 
pavement, ami in everyday driving 
the brake* were terrific. 

Driving the Maserati is like driving 
a Ferrari racing car. You sit way hack 
from the steering wheel in the classic 
Italian driving position. The steering 
is light and easy, the 5-speed gearbox 
is a joy, and Lhe handling is aim ply 
Wonderful, albeit with plentiful un- 

derateer, You can fling the car around 
with guslo, and it never puts a wheel 



wrong. This is a real driver's car, a car 
for an expert, that simply demands to 
be driven flaL-ciuL all Lhe time. Every 
mechanical feaUire^handling, steer- 
ing, accelei-atioli, shifter anrl brakes 
—is beyond reproach. 

Unfortunately, there aren't many 
] slaves where you can drive at the limit 
all the lime. Or even any of the time. 
And at less than the limit, the 425i is 
less than fun. 

This is a small car, Sn the interior is 
cramped. It's also a hand-built car, so 
a lot of the detailing isrfl as good as on 
you r typical m ass- prod uced J apanese 
ecouobnx. Italian designers have 
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Summer's Interior ^hows e vidonco ol T oulomc 
industrial designer's rnuch throughout Sto 
rcc mighc noqd engineer to explain anythin 
besides on oft Sleering was light and pro j 
gresstv^. alihough handling was mere com- 
fortable than sporty The 735i's 3*Hil6f Six 
was adequate, but we re waiting for BMW lq 
gratt on another bank oi cylinders for viz 
power, -due iator in the year. Fusobox, which 
forlunalely is easy lo find, packs m 33 sqpa- 
rale fuses 




Sybaritic Fuxury oF Jag interior includes actas 
□i real burl walnut and Connolly leal her. gooly 
digital analog mslrumems seal controls on 
transmission tunnel Tail gearing was won- 
derful on parkway. agonizing In the city. Later 
production car?, now get more power shorter 
gears and substantially improved accoJera- 
non Trueio8rilish1faditi<ni. electrical system 
was odd wiiti fuses hidden all over cat in 
bizarre comers Reaction to new. conlcmpo- 
rary sty i mg has been mixed 



Maserau was TetenUessty Italian, Prom bus- 
driver steering wfieeJ sealing posiison to raee- 
car-liko hand ling Comlort is accoidi ngly Itrrn l - 
ed. but performance IS nolliing shod OP vivid 
Twin turbos and intercoolers, 5-spet>u trans- 
mission limited avaiJatMliSy make this car fas! 
and allention-g-ertmg Serviceability is ludi- 
crous even For very small fsleopGlilan me- 
chanics. bul you'll open !he flood a lot just fa 
show off ihe engine compdrlmeni U Dolce 
Vila* La Dolce Zoom 1 




There s slHI no substitute for a big V0 and 
here's Ihe proof FSagshlp Benz fell as sofid as 
She Brsntarfc si any speed, has enough accel- 
eration to tamun a police car i,nat recom- 
mendedf and an oulrageous price tag. Con- 
trols were classically straightforward and 
easy to ill id This also applies to inslmmenra- 
lion Complex systems like dim ate and cruise 
control havfc Simple Switches. are unobtru- 
sive and incredibly effective. Seals, steeling 
and nde are firm very comiodable 



Ik'H-il sIowet l ! 1:111 Mime in getting the 
Word nri ergonomics, so switches 
wurk the oppushe wuy from whsil 
you'd c+xpoeL, l liu iwatb are imtruin- 
fortable, ;md mi all tht- controls are 
where you might exjwct, 1 In the other 
band, (lie <\x whit e-uu-li tuck Jaeger 
instruments are temfk-. 

1 hi uiijjj; a !in will no dunk k j an 
adventure. Even routine mamte- 
muire will be an ingenuity test, and 
replacing an accessory drive belt 
might take days. The quality of the 
upholstery material and carpeta 
reems very cheap, and our test car 
was already starting to deteriorate 



with only a few miles cm it. Depreda- 
tion ho dunk will be fierce, aJid even 
ul th relative bargain price of 
ffcfUJT'i the 425 i seem* a hit steep, 

( in 1 he other hand, this is an tulum 
m r , t hi t 1 Li gh a ru 1 thrr u igh, Th ere cn n\ 
he a 1 -door Nodari with mure pure 
charm* more 1 [^rsonaJltyp mure ea- 
gerness Li 3 please- By upgrading the 
i|iijility of tiu 1 sealing, malorlrtls and 
mist ruction p adding ABE and clean- 
ing up the engine compartment, Ma- 
serati could build some sort of ulti- 
mate Italian sports sedan from this 
ear. The basics are all there. 

The Maserati -1251 is obviously not 



for overybiui.v. It's very different 
fnim any oilier ear mi the read, and 
more lun than most. But ivulisijeally, 
ii/s in it in the same league with chi 
Jaguar’. BMW =iucL Mercedes — -which 
is why ii finished fourth in our test. 

Jaguar XJ6 

Si r \\ J LI ! i:mi I ..yi 1 n s , 1 1 h- fmi lit Ipr 1 1 f J ; Lg 
liar, w as an ailintie genius with 11 Fab- 
uli jus eye fur | import inn. Ho styled 
lhe XyJfi F w r hich came out nearly 20 
years ago and has been acclaimed as a 
classic ever since. For 198S T that car 
lias finally been replaced with an all- 
new car of the same name, the first 
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